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PREFACE. 

T he Authors of Original Papers and Communications in the 
present Volume are J. A. De Luc, Esc]. E. H S.; G. Cum¬ 
berland, Esq.; Marshall Hall, Esq. F. R. M. S. E.; Mr, Jos, Hume; 
Justus; O.; Mr. John Dalton; Mrs, Agnes Ibbetson; Robert Lvall, 
M. R. P. S. E. &c.; Mr. J. Murray, Lecturer on Chemistry, Edin¬ 
burgh; A. B.; Thomas Knight, Esq; W. Moore, Es<|; the Rev, 
William Gregor; Mr. John Davy; L. O. C.; J. Bostock, M. D.; 
Thomas Forster, Esq.; F. D.; F. R. Gowar, Esq. 

Of Foreign Works, M. A. Laugier; M. Honori^. Flaugergucs; 
Nathaniel Bowditch, A. M. A. A. S. M. Phil. Soc. Pltiiaci.; M- C, 
J. 1’. de Grottliuss ; M. J. H. Hassenfratz ; Prof. Henry Bra- 
coiinot; Prof. C. Dumcril; Messrs, Desormes and Clement. 

And of British IVlemoirs abridged or extracted, Thonuis 
Thomson, M. D. Lecturer on Chemistry, Edinburgh; H. Davy, 
Ksq. LL. D. Prof. Chem, R. I. F. R. S. E. M. 11 I. A. 8cc. C'liarks 
Ce Hardy, Esq.; J. Macartney, Esq. ; W. T. Brande, Esq. F.R.S.; 
W. Hyde Wollaston, M. D. Sec. R. S; T. A. Knight, Esq. F.R. S.; 
The Rev. John Brinkley, D. D?P. II. S. Andrews Prof, of Astr, 
in Dublin. 

The Engravings consist of 1. A Machine for producing small 
Quantities of Electricity, by J. A. Dc Luc, Esq. F.R.S. 2. 
Delineations and Dissections of various luminous Animals, from 
James Macartney, Esq. 3. Diagrams tor the Calculation of the 
Height of Meteors, by N. Bowditch, Ksq. 4. Joint of the Pha.» 
seolus Coccinca, delineated from Nature, by Mrs- Ibbetson. 5. 
Changes in the Stamens and Pistils of tlie Passion 1’lower, by Mr, 
R. Lyall. 6. Influence ot Galvanism in Metallic Arborizations, 
by C J, T. de Grotthuss, 7, Diagrams to illustrate the Motion of 
liockens, by W, Moore, Esq. 8, Dissection of the Petals of va¬ 
rious Flowers, showing the Structure from which the Beauty of 
tlicir Colour arises, by Mrs. A. Ibbetson. 9. Parts of the Corollas 
of different Flowers delineated from Nature, by the .same Lady, 
10. Two new Constructiou'^ of the Air.Pump, i r^^Jissections of 
Plants, showing the Growth of the Bud, by Mrs- A. Ibbetson. 
12. Dissections of Plants to illustrate the Growth of tf»c Bud,, by 
Mrs. Agnes Ibbetson. 13. A Maciniie for Evaporating Liquids 
without Heat, by the late Mr, Joseph Montgolfier. 
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AilTXCLE I. 

* 

iiliPfrimntts concerning the r.i.ECTitic MACtttKlK; shdtoing 
the Ehctric EffecU of Friction between Bodies. By J. 

A. \H Es<i, EB.Sa 

""F 

Ji flE luvt'ntion of the eta trie machine^ winch has been Tnventio'R of 

my time, »u»l of wh'tli I have followetl the progreRa^ 

uRb, with lespect to the long known efletts friction on 

amber and othci buhstances, what Sig, Volfa’^b pile baa 

been to the diseovery made by Si|^. Culvam ft? the motion 

piodqced in the Hniba of a lecently dead frog the oasti* 

tiatioiiof Two p toper metals. I mean, that, by iiiereosiog 

these elfectb, a particular Jlnid hab been found to be the 

caube of both, flowed er, thoupli tln^^wid has been So long H story and 

discovered bv the electiii, niaduve, ita nature has not yet 
, , , i y Kireuton. 

been Hgtced ii{>on nmong ai) experupeutai phposopuers. 

A iu(»ul motion coininuriictited tOftUiall globes of difb'rent 

Snbs+auces, rubbed b> the hands, was to produce 

ceita'm « ifeeta buseeptihlO of being piopagated at atr Uoli- 

niited distance throagh iiutallic wires, suspended by silk, 

oi eiippoittd by glas.,; and these efh’Cts coRsisted, nOt only 

in gicater motHMU ot boihes than were produced by the 

ftiction ol amber, but in stiong lumtnan'i pheuotneua. 

VoL. XXVHl.—^o. idO\>~jAN. isn. B The 
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ihforyj 


rxpobcJ to. 
Hirong objcc- 


fffTnoVtd 

hy VollJ, 


'Tins greatest effect of fridion before observed havlug 
'beOii produced by resiaous bodiest globes were made of 
thetiiy especially of iutphurt fur electric machuies, at the 
seme time as globes 6f glatst aud they both produced the 
divergence of pairs of balk ; but it was soon observed, that 
the divergence jmiduced by oue kiud of globe was destroyed 
by the other kind; whence arose the system of two kinds 
of e/ec/ncify, which were supposed to wew/rfl/ise each otliet 
when miledt and to be rod»ife>ted only when sepaiated, 
pro<lucing then their pectihai ethf ts; one ofthcMn wa&'alhd 
vitreous and tlje other resitiovs. 

This new object of atudj engio^scd the attention of all 
natural philosophers, not only on its own account, bnt be¬ 
cause of the deficiency of known ageni m a gieat. n’linber 
of natural phenomena; and this intiiest having been in- 
cieased, when the analogy betwten lightning and some of 
the effects produced by the electric machine was discovered, 
no wonder that many hasty systems weie formed ioi ap¬ 
plying this new, but Mndeterrninerl agents to vauoub phe¬ 
nomena pot yet satudactoiily exphuned, even to the mulions 
of celestial bodies* * 

The idea of two different elect?icUlcs eontimied prt do¬ 
minant among natural philosopheis, tdl Di. riariLtin ex¬ 
plained the diffcience betactn the clectiif pbeimmcna at¬ 
tributed to this double cause by only more oi koi * plu& or 
miNiU^) of the same fluid : hut as tins ingeniouii e^ pentuenul 
philoBoplicr a^i&igned the intei mediate state betwten and 
minus to a certain qualtttity oi‘ elect? ic fluid belonging to 
bodies, his theory, ihnuj^h adopted by the nuijouty of dtC- 
trieiaps, remained subject to insuperable objections under 
tills form; which objections nobody inoie foriibly urge^ 
than Dr. Featt, to wlrom no ‘)obd answer has been made, 
nor could be made, as long us the theory lemaiued on the 
same foundation. Thus many expeiimental pbilo'sophcrs 
have retamul^ihe idea of two distruct ^/Ztiidd, as producing 
t>l^se two efftcts whuh destroy each nt|5or: but difleient 
hypotheses have been fiaincd on the iiciitiirA of these fluids, 
which have benj even transformed into ceitain proptitiea 
belonging to bodies^ However the duration of this \aiHty 
of systems piOLced*' only fioiu a want of attention to the 

comply 



EFFECTS WmCTtQit* 


complete solution of all the difficulties, ^hidfi Occiirrtfd; in 
the system of pint and mSnus, given h>y l^ig. Voltav in fixing 
the real point to wJjich these jpostrine and nc/^nltev <q[uantita «8 
are to be namely, the aettmf, but different at dif^ 

ferent limes, phcHic »We of the 4mhieni ttif. 

^ According therefore to this aysteia, all the eleetrie phe^ Only one ele«» 
nomena are produced by one Jluidf the modifications of 
vkhirh in tenestriol phenomena deserve the most atteptive 
niuJ aibidtioQS study of all experimental philosophers: but 
no Kgieeineot among them, eilhOr on the importance of 
thit> study, or c the mode of its pursuit, can bp e$pectedi 
as long as they shall be so far di cled in their opinions on 
the nature of this agent, as to leave a doubt wliether it con# 
sis^s of one and the ^atiit, or tiro distinct jffttfds, or even of 
some propeities of bodies, 

JhrtUton between bodies being the only method, hitherto Expedments 
known, by which can be produced at will the two kinds 
electric signu, 1 thought that the most direct and snye mea 
thod*oi coming to a better knowledge of their meaning was 
to stinly them at the origin of the two dUtinci phenomena ; 
and I undertook a senes of experiments on the eiffects of 
fnttion iietween vaiioos kinds of bodies; insulating those 
wind leiuv t or less eondactorr, and applying 
to both th<^ Uodi which exercised friction on each other; 

111 ordei to obseive th'^ inodilicntrons thus produced, not 
only on the ntmcanduiiingt but on the eondiMing bodies^ 

] made these experiments with large apparatusses, by which 
the reciproi al effects 0 ffittion betwi^ various bodies were 
manifested by the motions of pairs of balls; and from them 
1 oerived, without exception, the theory whicdi I shall fimt 
explain, and then prove by an account of some of the prio'* 
cipal experiments. 

I. The electric fluid resides on ali terreStfial bodies, every Theory, 
particle of nir incloded; being retained upon them by a 
iniiCnal^ttracttoxi, which however dit&rs in degree, accord- duciars^ 
iiig to the bodies: isome attract the electric fluid only when 
it comes into them, but then 4 adheres strongly 

to the jtarts which receive it, moving very slowly along the 
surface of these bodies, w^hich therefore are nonconductors. 
others receive it at more or less diatancei- and it is propa- 

B ^ gated 
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more or }«^8 rapidly along their etirface. 'GlasSt 
though absolutely impmetrabi$ to 'the ehcttie molfer (as I 
have OBplained in the preceding paper) petmits the electrig 
Jluid (i. c. eketric mutter noHed with oecfOf) to,move with a 
sensible progress along its surface* ^ ^ 

Effects of fno 8. Friction excited bcrtween two bodied has no other effect 
than that of disturbing the natural equUibfivm of the#/!rc/r»c 
Jiuid» which tends always to be produced among all bodies 
according to its actual (but local, in ascertain extent) quan« 
tity on them and in the ^bient ait. 1C both the bodies^ 
which exercisej^tcfiow on each others are good cmductors, 
this disturbance, the equilibritim being constantly restored, 
* is not pOrCeived^ but if one has more disposition than the 
other to attract the electric Jlmd thus agitated, with the &- 
culty of transmitting ij to its remote parH; when they are 
separated, either suddenly, or in general before the equili^ 
brium of the fluid can be restored between them, one is found 
postftuc^asbdwmg aequired a proportionarquentity of electric 
ftuid greater than the ambient oiV, and the other negdUke, 
as having lost that quantity; both being supposed to have 
, previously posaebsed the saoie electric state as the ambient 
' air. 

3. The general effect therefore of Jriction between two 
bodies IS, that one never becomes posi/ice, witlmut the other 
, being made negative (or vice versa). Th^s evident proof, 

that alt the deefric p&x/iO 0 if»a which we are hitherto able to 
produce at- will, naiqdy^ by friction, proceed from the dis¬ 
turbance of the e^ifdi^irrani of only one Jlmd* will be afforded 
by the experiments, which I shall here relate after' another 
rcinaik. * 

Net'stive am\ Mr. CovhIIo, iu his Complete Tretttue on J^iet^ricUy, (3d 

b p' “ table eon taining^eresuUjs of 

-tliffertiiu bo- his experimepts of this kind, wherein is found,^that certain 
ferwit^&tVtesof bodies become either positwe av negative, according to tho%e 
ik»»'?dni«sbwiy. by wlnch they are rubbed. This circumstance bad already 
shown, that wegofiee and were not properties belong¬ 

ing locer'oin bodies, but only different states produced on 
ti;e same body by different circumstances, and in panicular 

hv the difference of,those which exercise friction on it: 
• ^ 

however, therjc remained to be known what effect, in the 

latter 
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loiter case, ura« produced on each of tbe bpdiei which exor* 
cised thatj^ictiott. TMiii had been »n« of nay objectf^in 
the above fnent^ooed expenfpeots; for which purpose 1 
kept insuhtfd both bodies exeroismgyriVrfoft on each otHcc, 
applying to th^ aftfc^nuccpcv. It is by expenments thus 
* penobaili'd, that f found the general law above expressed; 
for when any of the bodies, which may be rendered either 
positive or ni^i^ by fiietiont was brought to one of 4hese 
^tates, the bbdy which hitd Exercised it waft constantly found 
in the opposite ftiaite: if Ihe fomatr became positive, it bad 
taken smne ^iefi^trie j^uffrom, and if negative, it had pieHed 
Rume Jiitid'iio, the body which Wi exercised frictim upon 
it. Hudb dte^he effects, which will be seen in the following 
experiments. » 

The srnaClI^apparfttos, which 1 nm going lo describe, was Apparatus 
notut 6rst intended fptthis purpose; my view in its con«proveihesi° 
structioii having been to prowa kind of analogy which nnUrity be. 

1 have established in my forineir paper, between the.c/e<iir*c me machina 
wiacL'ne and the electric column, and even the pU^, with re- 
speot to its electtic property; the only difference in this 
respect between the electric machine and the latter instru* 
meiits being, that, as in the former the effect is produced 
by Jriction, it requires^t mwshauical process for its conti¬ 
nuance; while in tbe column arid in the pVe it is produced 
by 00 ly the association Of two^iwopcr metals* Tbe surest 
mode of following the course of the electric when its 
equilibrium is disturbed, is by the motions of electroscopes; 
but the immediate cudlpnrison which I had in view could 
not bo made with any of th^ usual efectrie mnehines ; as tbe 
gold’^leaf being^he only electroscope, that can be ,effected 
by a pi/ehr column of' a moderate mUe, it would be torn to 
pieces bylh^ smallest 'electric machine hitherto used. This 
made me fhink of the Constniction of so small an electric 
m<tehine, that the go/d>/e<pf electroscope shouidfjmt be more 
af&cted by it than by my largest column ; butmfter the first 
experiments { wiM hiddced to construct this small apparatus 
so 06 lo be applied to experiments concerning the different 
effects of jfi'icrsoa between different bodies. 

The dimensions of this instrument, as reprei^nted in the asparawV 
figure Plate J, are, in the parts supposed ti# nearest 

the 
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Appantus de- tt|e i]>e 0 tatbrp htlf those 6f the original; the othef parti 

K^betL diminishing as required by perspective, A tvooden base 1, 
' 3p un which the differeftt parb cf the ap|»i!^ttls ar6 iixed, 
muitp during the experibcuts, be' fhateh^ table, by 
■ptaper vices, ift order to mu'ke it steady whilst the instru- 
tnent is worked. On ,tnis base are solidly’ fixed two'WtjfddCn 
pillars, 2 and 3, the former of which is bbrcd a little way 
in, M the top 4, io a horizontal direction, for receiving one 
end of different spind/^^ as % the other end' of which is 
lodged in a groove at the top of the pillaf A, iind projects 
outwards to deceive a wihi»h '6, by which aH the spindles 
are made to revolve: they 'are prevented from moving 
Upwards in the grpove by a piece of Wddd 7» 'placed 
when they have been laid in, and outwards, bf a ridge on 
the spindle, bealring Ogalnst the piriar 3 (as 5,Ag* B.). ^The 
^rime-ddnduetor 3, is in^de of a 6r<w#'tit‘be stopped at each 
end; it is Supported by a gfcjs pillar 9, covered with ihsu^ 
latihg •yarnUb, and fixed, on the base 1, 1, by its.own 
wooden base lo/ (^ne end of this conductor communicates 
with the spindles of •whatever kind, by means of a very thin 
slip of whale-bone covered ivitli gilt ^aper, fixed to a brass 
piece, which screws into the eud of this condoetor ; this 
screw has some length, in order to move ii backwards or 
forwards^ so that the extremity 12 of the whsTe'-booe slip 
may attain the proper poiik of tbej^ind/e: thp slip, which 
b elastic, presses against the spindle by a natural bent up* 
wards. This part of the apparatus is the most difficult to 
adjust; the iptnper bearing of thfe extremity 12 of the 
slip, on the different spindles, enust be found by trials; ip 
general, it must bear, beneath, the spindles, at a sicnaJI 
distance from the extfhmity l6 of the various rnbbetS,' The 
other end of the prkiiie^ponductor communicates withthe 
go/d-/eqf eledtrosctepe 11, ' 

Therh arewdifferent Itjnds oF*rudbers, but they are aH 
fixed Ip same manner to the apparatos i they i^ijirist, 
hither Wiioliy, dr in great part, of a very elastic lamina, 
and dtHeronly by that end of theto, ffi, which dvcases on 
ihe spindle t the other end enters laterally, ahdU fixed by 
a wedge. Into a notch horizontally cu.t in the part 15 6f a 
brhss piCc^ 13, heW on the top of a glass piUar, 14, 

covei ed 
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coveretl with an insulating vanuflih^ an4 solidly fixed into 
the Wooden base, l, t. The different kinds of f^bi^s 
must press jwkb different degr^ of force* according to 
their yield always easily to the ineqoalities of 

the spia4f^ jpor,these pnrposes, a part of the pres- 
sore IS exercised by One or two additional brass springs, 
as at 17 , pressing oil the main sprhig Iff, The brass inece 
13, by the wire 13,\ serves as conductor from the different 
rubbers to the gtM^leeif electroscope Another wire, 
fixed to the satpa pioce at the point 30, projects from it, 
and IS terminated by a-book 21: this hook is to receive, oc¬ 
casionally, the hook 22; of a wire belonging tO a glass lUkbe 
filled with water 23, the other wire^^of which ta hooked to 
theprimc conductor at the point 24. The hook 22 is com¬ 
monly held up by a silk thready pos^g over an insulated 
pulley 25, and stopped attire bottom by a band fixed to 
the thread, in a notch of iha biass piece 2ff : the bead is 
disengaged.when the book ^ is to come down.iuto the 
hook 21. 

Such is the general de«>riptioa of the eppaifatus* and i Difficult to re- 
come to the experiments; begiaoifig this eccouot by those 
which lhad principally in view in its construction* namely, column, 
to have au cketrk machine with a power not exceeding that 
of my sleet fic colamn <tf 600 groups, for the pnr{)ose of com¬ 
paring their correspomlent effects. 1 made many trials be¬ 
fore 1 Could bring an electric ntachiae dc^wn to so small a 
• power; the following was that nearly succeeded, 

thopgh still too strongft^ , ‘ , s 

JEarp. 1. The spindle^ i9» U here a solid glass cylinder Exp ‘i* 
very little above ^of an inch diameter, it is covered with 
sealing wajp at both eoda, for the purpose of insulating a 
.pahad Paj** ab^ot \ of an inch ii/let^th, in the mid4le of 
Which the J)riction is produced^ 'i he rubber js a simple brass 
apringi ao hont at its exiremlly, as to fit the upper part 
of the glass c;^linder, * * % 

This appagatds in fket la an el<t»ltk ntuchinef with a glass shown th« 
cylinder only |^of an ipch dieiHeter; however, small 
it is, it must be moved very slowly, or the go/d ledoes would fluid acting 
have greater motions in atnking the sides, than they have the pile. • 
at the extremities of my Column of ffOQ groups, eVen in the 

time 
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time of iti gre«te«t^action. Tim • experiment tlie«efore di¬ 
rectly sliovis bow small is the quantity of electnc Jiutd, 
whicb» modified in the pUttf prodnees ^such great chemical 
and physiohgkttl effects ; and the following will prove, that 
the motion of the ehctrk fiuid is the samo io l»Oth in>tra- 
mente, though produced by different causes. 

Expn 2. While the machine is m .motion, if I loosen the 
silk thread which holds up the hook, 22, pf the wire belong¬ 
ing to the glais tube with water, 23, in order that it may 
fall into the hook| 21, and that the cominuuieattom may be 
thus established' between the rubber and the prime conductor 
through the wa^er of the glau tube j at the instant tbatjhe 
hooks come into eontaqt with each other, the very small, 
quantity of electric fiuid there in motion pervading the 
xeatett the gold lemes fall in both electroscopes, and never 
rise though the machine be kept in motion. This is the 
same effect as is produced on the coAnan in exp. 2^ of the 
former paper; for the divergence ceases also in both its 
electroscopes, when a similar tube cormectb iis extremities: 
ip both cases, the e/ectric^uid, which tends to accumulate 
on one side, pusse^instantly to the other, and thus keeps up 
the equilibrium. That such is the effect of the cirjndation 
of only one and the same fiuid set in motion, by friction 
in the electric mochinet and by the association of the two 
metals m tlje column^ will be proved by the effects of fric- 
fion, an instance of which it, already seen in the former 

In the above experiment, ^-iefiott is exercised between 
two bodies, one of which ranks among the best conductors, 
namely brass; however the effect is observed upon it, be¬ 
cause it is insulated: the other is the glass cylinder, which, 
passing under the brass rubber, certainly takes ehctrk fii/tid 
from it, since, transmitting some to the prirpe eondactar,* 
and by this to the electroscope 11, the latter diverges posi~ 
tkely ; and since at the same time the brass takes off some 
fiuid from the electroscopi^ Ip, whiph thus diverges negor 
tively. 

This experiment shows moreover what is the effect of the 
metallic amalgepn laid on the rubbers of the usual electric 
machines .' The base of those rubbers must be a cushion. 
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It) order to yield to the hieqnflVities of the oi* 

while it presses upmi thfio ; but the wiatemls of the cu¬ 
shions ore no^ sutficieutly conducting to perittit the lo««» 
which it“i fEldied part undergoes, of the ^vid carried off by 
W>^<sooi‘i repaired hy the whereas this 

is ejected t^w metallic mnatgamy from which the gta^s 
takes readily Wec/nc* fiuidy' as, in the above experi¬ 

ment, it takes it from the brass rubber, Metallic plates 
would piodu^pe the same effect on the tyltndcrs and plates aH 
decirifi mocAtaea,. if thewforiner were sujfficiently pliable. 

The geiiGir&l effect of /r/eft'ott between two bodies, as I General efset 
have said above, is, that if one becomes postHee or negc^fee, 
the other la fpund in a contrary state. This bolda'liot only 
between bodies of difieront natures, but even 'betw’een the 
same kinds of bodies, if one Be made .to .puss in length over 
one part Only of the other. , 'Ibis effect cannot be observed 
with perfleci conductors, as oh them the equilibrium of the 
electricJluid is instantly restored ; but there is a known ex- eremplified 
perfhient made with two pieces of the same silk riband, in pieces o'fri* 
vrliich, by tnakiug one piece to pass rapidly in Idnglb on one band, and 
part only of the other, the former becomes positive, by car¬ 
rying off $oine electric Jluid from the latter, which thus is. 
rendered negative, by losing that fluid, 1 have tried the 
same experiment with glass, iu the following manner. 

JExp. 3. 'At the end of^ a brass spring I fixed a flat piece "Exp. r>, with 
of the same as the smalb cylioderv and used it as a ®*'**^‘ 
rubber, in the same inauner as in the,former experiments. 

Both pieces of glass being there^re insulated, there wds no 
sensible effect on either of the electroscopes; as the ini- 
mediate effect and consequence of Jriethn between'these 
small ]bbdi<^i>> confined within the bodies theinselves, 

were tiEiosmall to be perceived, k then held my finger on 
the IhriisS; ^ring near the flat piece' of^gfass, in order to re- 
storei|to tlae latter, from the grounds the Jduui carried off by 
thp g/Sajrif'.cylinder ; and having turned rapidly, the winch for 
a little time, the electroscope ] I diverged positivefg. This 
is the same efiVel gs, produced on the riband passing rapidly 
over a part only of another similarr ikdi glass, which turned, 
carried off some clecltic j^uAd from the other glass, which 
was rubbed only on one point; and as the latter now re- 

paited 
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paired its losses from my finger, the C} iitider, which received 
more Jhitd, communicating’ thus more of il to the prime 
eondnctor, that quantity became sensible to the electroscope 
11* The glass rubber, nudergoin^ these h^seiSt was at' 
every instatit rendered negativ^j'hut not in perceptible 
manner, because its losses were also instantly repaired from • 
iny finger, .which, being in the wuy, prevented the elec- 
trosco|je 11 from showing thvs state. 

Tap. 4..J, Exp, 4. i covered with sealing wax the under part* of 

JnetioQ b»- the extrenjity l6 of a brass rubber, similar to that of 

twt'ilsii sIqss * • 

snd«ealuig and made the wax rub the glass cylinder; this 

produced a little divergence in the eleclioscope Jl, which 
was posithet but none in the electroscope ip. This at first 
appears contrary to the above law, namely, that one of the 
bodies, which each other, cun acqujre some eketrie 
Jluid only by taking it from the other, which most become 
negative, Bu£ afterward 1 considered, that the sealing 
wax, here a mere lamina, covering the ^ra.sji spring, being 
impermeable to the electuc jftiiid, the quantity carried oft' 
by the glass cylincV?r from it^ fiee surface could not be 
repaired through it by the brass, which therefore lost no 
sensible quantity of the Jluid. In consequence of this idea, 

1 changed the rubber in the manner represented by the 
separateA. A piece of seating wax about ^ of an inch 
\hick, rut underneath so as to fitdhe g/ajs# cylinder, is held 
in its upper part by a doubled pitce of thin brass (one side 
of which ieJeeii in 3) ; and on its top is soldeied a brass 
spring the opposite end of which is placed, as usual, in 
the brass piece 13, commiitiicatiug with electr. 10. By 
this construction, while the sealing wax loses t^omc deetric 
Jiutd to the glass cylinder which revolves against it, this 
loss is repaired by the j^uid proceeding from the brdss (as 
from 2, fig. A), moving ahng the slile of the piece of 
sealing iwtar* which thus is enabled to yield more ^uid to 
the glass cybuder« Thus the electroscope 11 has a muclt 
greater j>esitite divergence Ihun before, and the electro- 
i'cope ig has now a great negative divergence, because the 
brass spring, communicating with it, loses some eketric 
fluid, by yielding it to the sealing tvax. 

$xp, H. 
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l?.rp. 5. lo a piece of brass 8im1lar*to the Exp. 5 ." 

A, xantead sealing ivaxt I placed a piece of Caottfe/*owc> 
or indian tahher ot the tame shape as the wax. This body 
produced h4te a singular phenomenon (observed in other 
casea) whir^'hharacterizes the manner in which fricii^ acts 
in these phenomena; its eftVets chRngiug, according to 
cireuttistances foreign to the intrinsic nature of bodies. 

This experiment is difficult, on account of the tendency of 
tiie indmit rubber to stick to the glass vyhnderi by which 
the former is torn or dishgured if the pressure is too great, 
or the motion too rapid; it is therefore neee&sary to find 
the proper degree of both. Now, according to these (or 
other unperceived circumstances) having repeatetJ this ex* 
perirnent on different days, sometimes the glass took off 
some electric JiuiS from the iudittn tubbert and'made the 
electroscope 11 diverge positively; at other times it was 
the reverse; anti in both cases'the indian rubber was in the 
itfi]e opposite to that of the glass cylmdert as ahowni b) the 
electroscope I 9 * * k 

Exp. <i. It has been seen in exp, 1« that a brass rubber, Exp. c. 
applied to the glass Cylinder, becomes negative^ the latter 
becoming positive, I covered a similRr glass cylinder with 
u thick coating of sealing wax, and applied to it a brass 
rubber of the some breadth as the former, fitted to the 
seating wax cylinder: it produced no sensible effect. I 
suspected, that this rubber was too wide: because thus ein* 
bracing, iii a great length, half the circumference of the 
sealing wax Cylinder, which constantly revolved against it, 
the sealing wax lost and regained |lteriiately electric Jluid 
on too great a surface; for the point 12, with which com- 
mtinicates the prime cmdmetor, to preserve any sensible 
chdngc. With this idea, I reduced the breadth of the brass 
rubber, in the part bearing on the sealing wax, to | of an 
inch; placing the point 12 of the prime conductor, immedi¬ 
ately under and vm'y-near the extremity of the rubber. 

Then the electroscojm 11, communicating, with the mlfoed 
sealing wax, diverged uikI the electroscope 10, 

cotninumcating with tire brass rubber, diverged positively. 

This experiment shows, in the first place, the errour of Di-stiHriion of 
a distinction between bodies as electrics and aneUctrics eled/ics ptr so 

(electric 
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EtEX lftlC F.FPKCT$ OF FillCTION. 

{f lectnr per sf, and nldc inc by communiration, «s» tht’y liave 
f)ei:a also caikd]; cousidt’ting as the test between 

ihe‘*e two r!afe«es of boihes, uiul plaeinj* metals foremost 
among the anefectrics. Hut it is seen in the above expeli- 
ments, that there is no such di&fmction, snioe brass under¬ 
goes, hy frit'tion, changes in its efevtifc state, as well as 
resinous bodies aiid g/a«: only tliese changes, in conduct¬ 
ing bodies, cannot be umnifested without insulation; and 
the want of this condition in the experiments of IbrmeV 
electricians was the cause of the erfour. 

'I lie same experltnents show also, that brass (as a metal) 
becomes either posilwe or negative, accoiding to the body witli 
which it nude fgovHfriction. In'the above experiment the ftroj# 
rubber was made positive, because it took off some electric 
Jltiid hnva svaling-ivax; butintxptfr. 1 it was made MCga- 
itve, because it lost some of the Jluid to glass. But this 
dirterence ui the electric state of the same body, by the 
differenca of those with which it undergoes fricliont eS- 
tends fartlior ; and the following experiment will show the 
eriour of the distinction between two electricities, in winch 
one is called mvr/iOM^ and thepther vitreous ; and in general 
between two fluids, or two electric propeities in different 
bodies. 

Exj'cr. 7. It has been seen in the lust experiment, that 
the si'a/ing-wax cylinder was mmlenegative, by being rubbed 
with biu.^s. To the suine cylinder 1 ajiphed the Indian 
rubber; and with thd smallest pressure {to prevent adhesion), 
and a very slo’f motion of the winch, the gold leaves stiuck 
so lapidly in both electroscopes, that, in order to try the 
kinds of dircrgCHces produced, I was obliged to slop at one 
pait only of a revolution than I found constantly, that 
the scafing^icax, which in the above experiment was ren¬ 
dered wcijcitiwc by &ra.?5, now became posificc; and that the 
indian rubber, .which in exper. 5 became sometimes 
positive with lAie glass'ey \nn\vr, was heie constantly nego- 
tioe, Therefoie A'ca/iHg-tcaa’ itself either loses or gains some 
electric fluid, according to the body which exercisesyWc/iiJ'a 
upon It, and the rubbing bodies always experience the 
contrary effect. 


1 have 
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. * ** 

I have made various experiments of the same kind, v\ith Fartiior i^oof 
various bodies, all affording the,bume general result; but I 
shall only relate one more, giving another example of a i.vc oi 
body which becomes either positive or negative according to 
the other body with which it undergoes friction. This is 
one of the beads, of the si/e anrl colour of cheniea, worn 
by Indian women, which, as I)i. Lind informs ine‘, consist 
of an inspissated vegetable oil- they are not soluble by 
water, and are very elastic. 

Exper. 8. I mounted one of these beads on a spindle, as Fsp *. 
in fig. B, The headt 1, is traversed by a small glass axis, 

2 , 2, covered with sealing-wax, to the ends of which are 
adapted pieces of wood, 3 and i, on the first of which is 
seen, at 5jr the ridge before metktloned, which prevent^ the 
spindles from coming out when placed between the jhlhiib of 
the apparatus. 

1. With a narrow brass rubber, the extrcniily of which U 
fitted to the iorm of the bead, ihe slowest motion of ihe 
winch lenders the bead negative, and the brass lubUer 

. . II 

positive. 

2. With a sealing-wax rubber like tliat fig. A, but fitted 
to the form of the bead, with very little pleasure and 
motion, the bead becomes positive, and the sealing-wax 
negative. 

Such are the constant phenomena ohseived at the foun-only 
tain head of all llie electric ejects, which it is m our power 
to produce; -and they depend on/iicfiow, resjjccting whicli uu tiJai™ ‘ 
various systems have been fabricated. Now fiotn the ivhole Himl, 
tenoil=r ol these experiments it mny belaid down as a iuuda- 
mentul truth in terrestrial jiliysics, that friction has no 
other mtluonce in e/ecfric phenomena, than ihat of distuib* 
irig the ey«i/i6nem of ihe electric fluid, in snth a rnauner, 
tliat one body, by arqui>ing a certain quautitj of it abiue 
what it had before, is rendered poiv/iye, and hat the oilier 
is found negative, as having lout that (piruiljty. It i^^ ouly 
when \U .equilibrium is disturbed, that the is 

manifested to us: the electroscope is our first test of this 
disturbuiiie; hot if the bodiei, either coiuhulors iliem- 
selves, or ossociatod with condnetors, are of a sutTitieiit 
Bi/e, and the electric difference between them liss ainved to 


H 1 eiiaui 
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a c'ertain degree, it i« maiiifeated by a aparh darting from 
bne to the other, aud the eqitiiibrium ia tbuH restored. 

1 cannot but consider the fixation of this point, after 
many controversies, as being no less eondncrve to the 
advance of our knowledge in the maze of teriwtriai cattasS, 
than the deterrhinations concerning air ai}4 the of 

heat : and no experiments and observations appear to me to 
deserve more the jioint endeavours of experimental philoso¬ 
phers, than those concerning the modifications of the 
electric ftmidt in the titmoaphere and in the grou^d^ of 
which, in tny former paper, I have shown the great infin- 
ence in terrestrial phenomena* 

Ashfieldf near Hcniton, 

1:2th October, 1810. 
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Caraparatite Esiafaination of the Mucous Acid formed^ bpjthe 
Action of Tiitrtc Acid on Gums and on Sugar of Milk. 
% A. LtAUGIER*^ 


Mr , VATJQUELlN, by his experiments on gum* 
arable and tragacauth, has ascertained the existence of a 
considerable portion of lime in the immediate pnuciples of 
vegetables. The reading of his pap^r suggested to me the 
following refllexions. ^ 

1st, Whittt becomes of the lime contained in these gums, 
when they are treated with nitric acid, in order to obtain 
the raucous acid i 

Sdly, Does it not cornbme with the oxalic acid, which is 
formed almost at the same time as the mucous ? 

3dly, As the oxalate of lime is more insoluble in water 
than the mucous acid, does it not fall down with this ^etd, 
when the residuum of the process is washed, and occabiou 
a sensible alteiihtion of its properties ? 

4thly, How may we ascertain the presence of oxalate nf 
lime in the raucous acid obtained from gums, and separate 
this calcareous salt from the acid, the purity of which it 
affects ? 

* Abr)df«d from the Annsl de Chim. vol. LXXII, t>. 8t. 

To 
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To solve these questions I undertook the following exj>e- 5;xperi,f,V,4j 

rimopts* . * toluidihii 

1 digested 60 gi;am. [926;4 grs.3 of gum trogacanth in Gum tnKn- 
eigbt times their weight of pure nitrie acid at 36“ [sp# grav, 

1*333}; heatfi4^the roixtrye, till it Was reduced to tho mueuu!. acmI. 
^consistence of keuey ; and then added « sulBcient quantity 
of voter. 

This would not dissolve a white, pulvervilent substance^ 
which, collected on u filter and dried in the open air, 
weiglred grom, [J4(>'7 grs]. ^’his was imtdoiis and. 

The liquid coutmmng the soluble portion of the mixture 
was of a yellow colour* I evaporated it, till the Hioment 
I perceived a slight pellicle form on its *in Rncg, when t 
removed it from the fire. As it cooled, it d**posited a great 
quantity of crystals, soiqe in laniinse, others in needles 
easily f>erceived to be oxalic acid* To separate this acid Oxaiicacul 
from the mucous, 1 poured on the mixture alcohol at 40” ‘J'nin ■. 
[sp. grav. 0*817}» which dissolved the oxalic acid, without 
actiifg on the {nucous* 'fhb, collected bn a filter,' weighed 
2*1 gram, [32*4 grs}. The alcoholic solution, b^iifg gently 
evaporated, yielded a coloured mass, which I dissolved in 
water to obtain whiter and purer crystals. 

The mother waters of this second porliou of mucous arjflnnlu 
acid and of oxalic acid contoined a mixture of oxalic anil 
malic acids, which 1 separated by means I shall not men* 
tion, as they are foreign to my subject. 

The fit St portion of mucous acid ( obtained whs very The mucoiu 
white. When dried it had the clotted appearance ot 

starch. This 1 employed in my experiments, rejecting 
the second j^Kirtion, which did not appear to me so pure. 

To find whether there were any oxalate of lime i.i this con tail 
mucous acid, I mixed one part of the nitric acid above- 

k , " . , llllic. 

menttoued with teii of distilled water, and poured it on 
the mucous acid. 1 then exposed the whole to a heat of 40” 
or 50" [ 104 " or I'ii® F.] for 43 houia, shaking it ocquaionnlh , 
to promote the acuon of the ineustiuum. 'i'he suiici na- 
tant liquor being poured otf, amuiouia immediately threw 
down flora It a white earthy salt in silky filaments, whlth 
had all the physical pi*operties of oxalate of liuu*. 

A second 
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COMPARATIVE EXAMINATION OF MUCOUS ACID, 

A second portion of weak nitric acid, left to stand on the 
r'^Bidnuni tli« ».anie length of time, yielded a fresh fj-oaRtlty 
of oxalate of lime on the addition of ammonia* 

It required tight portions of diluted nitric acid ita sne- 
resbion, completely to fiec this mucons acid from oxalate of 
limo. The quantity wns each time less however, and the 
ninth portion showed scarcely any perceptible indication 
of it. 

The eight precipi|<ites together amounted to 2‘5 gram* 
[38*6 grs.j' 

It was of importance to ascertain, whethef this foreign 
matter, which had the appearance of oxalate of lime, were 
in reality this salt. J therefore boiled it with a solution of 
saturated carbonate of potash, and when the mutual de- 
compobition of the two salts appeared to me toinplete, I 
collected on a titter the portion that had precipitated. This 
|m*ci|)itate, not white us the foimer calcareous salt, and 
in coai^i powder, dissolved witli great efttivescence in ni¬ 
tric acid. Its solution, which was aciid to the ta8te,*w'as 
not preerpituted by ammonia,'but very copiousljr b) oxalate 

of ammotua. * * 

< 

The snperpatnnt liquid, which contained an excess of 
laibonate of potash, was supersatuiatcd by acetic ucid, 
evapoiuted to dryness, and the lesiduuin treated with alco¬ 
hol, ill Older to separate the acetate fioin the oxalate of 
polasli, which 18 nut soluble in this menstruum. The niix- 
tuie, Leitig heated a few moments, was hltered, when the 
acetate ot potash passed thiough with the alcohol, and the 
oxalate remained behind* 

The matter insi luble in alcohol was dissolved in (Vit-tilled 
water; and a dr«.»p of this solution, added to half a spoonful 
of lime Water, ihiew down a pulverulent precipitate, evi¬ 
dently of oulate of lime. The same solution yielded by 
evaporation crystnlb of oxalate of jiotash. 

The expel inients I have debcribed leave no doubt of tho 
nature of the calcareons salt, that affects th« puiity of the 
mucous at id obtained from gntn tragacaiith, 

Tlie #.Mne e\|)criinfiit9 repeated on gum arable, and on 
that called in ihcbUops gum of Bassorah, which docs not 
dissolve in watei, aflbnUd me nearly the same results. 

1 observed. 
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1 observed, that, in proportion as the mucous acid was Alteration la 
deprived of the oxalate of lime, that rendered it impure, it 
acquired a more florculent appearance. acid. 

To ascertain, whether the mucous acid obtained from the Mucous acid 
sugar of milk, in which it was 6rst discovered by Scheele, prepared fiom. 
were likewise contaminated with oxalate of lime, 1 boiled 
a similar quantity of sugar of milk with eight parts of iii- companson. 
trie acid of the same strength as before. The first por¬ 
tions of mucous acid formed I separated by decantation, 
and added to the residuum a fresh quantity of nitric acid. 

A second portion of mucous acid was deposited, which, 
added to the first, made up the w'eiglit of 12 gram. [185*3 
grs.], or a fifth of that of the sugar of milk employed. 

1 remarked, that this mucous acid, after washing, when xhisappa- 
diffused in water had as flocculent an appearance as that really puie. 
fioin the gUrn, when it had been deprived of its oxalate of 
lime by dilute arid. This led me to presume, that the 
acid was much purer than that from gUro; and my con¬ 
jecture iv'is soon confirmed by nitric acid havings no action 
ou it. This acid could not take up f^om it the smallest 
quunlily of oxalate of lime in a long continued digestion, 
for ammonia did not produce the slightest cloud in the su¬ 
pernatant liquid. 

What besides left no doubt of the perfect purity of the The acid ft^ia 
mucous acid from sugar of milk was its easy and complete 

1 • I j- «-.i • ■ , “ t’ criv I'ure 

solution in boning water. This even proves it to be more Ik n freed 
putp than the mucous acid from gum, after it has been de- boni oxalate 
]jrived of ox'alate of lime b}' the means mentioned above : * 

for the latter, when boiled with distilled water, leatea an 
insoluble fl occulent matter, amounting to 0 06 ' of its weight; contained 
which cliles inio n gray, horn), seuiitrunsparent substance, anotlursub- 
iniich Fescmbling in a[ij)earunce tlie mucous matter, that 
connects together the iiarlicli'S of animal concretions; 
though, when thrown on burinno coals, it does ^ot emit the 
aniniouiaeal and fetid smell of Huimul couipoands, and yields 
by calcination carbonate of lime. 1 he xery small quantity 
I obtained did not allmv me to make such exfieiinnent®, as 
would fntnish amoic accurate knowledge of the nature af 
tins substance. 

I* roin the facts that have been rnentloncJ, we mav infer, Gmeral coh- 
Vor. XXVIII.— Jan. l«Jl. C lat, cIuM'jnV. 
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When a solution of pure mucous aftid in boiljing water is Mucous acid 
gently evaporated to dryness, without separating the crys- 
talline precipitate, that forms during the evaporation; we 
soon find, as soon as the whole of the liquid is wasted, that 
the crystals ^row yellow, then brown, and are converted into 
a kind of viscid substance, tenacious, undergoing a sort of 
fusion, aud acquiring considerable hardness on cooling. 

The mucous acid, that has experienced this change, is Its properties 
much more sour than usual, infinitely more soluble in 
water, and wholly soluble in alcohol, so that its properties 
are in part altered. At first 1 thought, that 1 had converted 
the mucous acid either into the malic, or the tartaric; but 
the experiments I have made to verify this conjecture do not 
yet appear to me sufficient, to authorise my advancing any 
opinion respecting the nature of the change, that takes place 
in the experimental have described. 


111 . . 

Chemical AnalysU af a Black San4*t Jrtm the River Don, 
in Aberdfenshire; andaf a Copper Ore, Jrom Airthre^^ in 
Stirlingshire, By Thomas Thomson, M,D, Lecturer 
on Chemistry, Edinburgh^, 

T HE specimen, which formed the subject of the first of Black sand t-a 

the following analyses, was brought from the banks of 

river Don, about seven years ago, by my friend Mr. James 

Mill, who at that time rewded in Aberdeenshire. By him 

I was informed, that considerable quantities of it are found 

in different parts of the bed of tliat river,—-that it is called 

by the inhabitants iron-sand,—-and that they use it for 

sanding neivly written paper. 1 tned^'snme experiments in 

the year 1600, in order to ascertain its imtuse; but was too 

little skilled at that time, both in mineralogy and practi* 

* For on aceoant of a black sand, conslsilni; of a ferriferous ore of 
titanium, found on the chores of Liguria, and traced to the rock from 
which It proceeded, see our Journal, vol. XXVI, p. 94. 
t Trans of the Royal Soc. of Edinburgh for 1807. 
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cal chemistry* to m'ana^e an analysis of any considerable' 
difHculty. 

The black powder is miJted with a good many smali> 
whitish, reddish, and brownish grains, which, when exa¬ 
mined by means of a glass, prove to be pieces of quartz, 
felspar, and mien. From this it would appear, that the 
sand of the nver Don consists chiefly of the detritus of gra-' 
nite or gneiss. 

When a magnet is passed over the sand, some of the 
black grains adhere to it, and are by this means easily ob¬ 
tained se[)arate. But after all that can be attracted by the 
magnet is removed, the greater part of the black powder 
still remains. This residue is indeed attracted by a power¬ 
ful magnet, but eo Very feebly, that it is not possible by 
means of it to separate it from the grains of sand with which 
it is mixed. Thus we Uarn, that the black matter consists 
of two distinct substances; one of which is powerfully at¬ 
tracted by the magnet, the other not. As this second snb- 
sCance was obviously specifically heavier than the grains of 
sand with which das mixed, I placed a quantity of the 
powder on an inclined plone, and by exposing it cautiously, 
and repeatedly, to a jet of water, I succeeded in washing 
away most of the grains of aand, and thus obtained it in a 
state of tolerable purity. 

The first of these minerals we may cull iron-’Sandt and the 
second iseriifPt as they belong to mineral species, which 
oryctognosts have distingiiished by these names. 

The iron-sand is much smaller iii quantity than the ise- 
rine, and does not exceed one fourth of the mixture ut, 
roost. Its colour is iron-black. It is in very small angular 
grains, commonly pretty sharp edged, and sunietinieB hav-» 
jog the shape of impeifect octaed.ons. The surface is 
rough; the lustre is feebly grnnmeriiig and roefallic;.the 
fsacture, froms,tbe smallness of the grams, could not be ac¬ 
curately asct^rtahied, but it seemed to be conehoidal. 
Opake, semihiwd, brittle, easily reduced to powder. Pou’- 
der baa a grayish black colour; powerfully attracted by the 
magnet; specific gravity 4*765. 

1 . As acids were not found to act upon this mineral, lOO 
grains of n were reduced to a fine powder, mixed with 

twice 
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twice its weight of carbonate of potash, and exposed For * 
two hours to a rCd heat, in a porcelain crucible. The mass, 
being softened rn water, was digested in muriatic acid. By 
repeating this process twice, the whole was dissolved in 
riatic acid, except a brownish white matter, which, being 
dried in the open air, weighed 19 ^ grains. 

2 , The raariatic acid solution, which had a deep yellow- Oxide of tUa, 
ish brown colour, was concentrated almost to dryness, 

then diluted with water. It assumed a milky appearance; 
but nothing was precipjitated. Being boiled for some time, 
and then set aside, a cuidylike noiatter fell. It was of a 
milk-white colour, weighed, when dry, 7 grains, and pos¬ 
sessed the properties of oxide of titanium. 

3, The residual liquid being supei saturated with ammo- Oxide of iron, 
nia, a daik reddish-brown matter precipitated, which being 
separated by the filter, dried, drenched in oil, and heated 

to redness, assumed fhe appearance of a black matter, 

st|ongly attracted by the magnet. It weighed Q^'7 grains, 

and was oxide of iron. ^ 

* ♦ 

4. The J,9*5 grains of residual powder, being mixed with 
four times .its weight of carbonate of soda, and exposed 
fur two hours to a red beat, iu a platinum crucible, niui 
afterward heated with muriatic acid, was all dissohed, 
e\ce[)t about a graiu of blackish matter, which was set 
aside. 

5. The muriatic solution being concentrated by evapora- More oxide •! 
tion, a little white matter was separated. It weighed one 

fourth of a gram, and possessed the characters of oxide of 
titanium. 

b. When evaporated to dryness, and redissolved in wa-Silex. 
ter, a white powder remained, which pi,oved to be silicn, 
and which, after being heated to ledness, weighed one 
grain. 

7 . The watery solution being supersatured with pol.n.h, Aiunniit, 
and boiled for a few mihutes, was thrown upon a filter, to * 
separate a* reddish-brown matter, which had been precipi¬ 
tated. The clear liquid, which passed through the filter, 
was mixed with a solution of sal ammoniac. A soft white 
matter slowly subsided. It was alumina, and, after being 
heated to redness, weighed half a grain. 


s The 
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Moreojsideof g. The b)-owD-('ol(tuied matter which had been precipi¬ 
tated by the potaeh, when dried upon the steam-bath* 
weighed 20*2 grains. It dissolved with effervescence in 
muriatic acid. The soiutioti had the appearance of the 
yolk of an egg. When, boiled for tome time* and then di-r 
luted with water, it became white, and let fall a curdy pre¬ 
cipitate, which weighed, when dry, 4*ff grains, and possessed 
the properties of oxide of titanium. 

0. The residual Uquor, being mixed with an excess of 
ammonia, let fall a brown matter, wluch, after being dried, 
drenched in oil, and heated to redness, weighed ff grains. 
It was strongly attracted by the magnet, but was of too 
light a colour to be pure oxide of iron. I therefore dis¬ 
solved it m muriatic acid, and placed it on the sand-bath, 
111 a porcelain capsule. When very much concentrated by 
evaporation, small white needles began to make their ap¬ 
pearance in it. The addition of hot water made them dis¬ 
appear; but they were again formed, when the hqupr 
Arsenic, became sufficiently concentrated. These crystals, when 
separated, weighed 1*3 grams, and proved, on examination, 
to he white oxide of arsenic. Duriog tlic solution of the 
C grains in muriatic acid, a portiou of black matter sepa¬ 
rated. It weighed 0*2 of a grain, and was totally dissipated 
before the blowpipe in a white smoke. Hence, it must have 
been arsenic. These 1*5 gr, are equivalent to rather more 
than 1 grain of metallic arsenic. Thus it appears, that 
the G grains contained I grain of arsenic, which explains 
the whiteness of their colour. The rest was iron. It can 
scarcely be doubted, that the proportion of arsenic present 
was originally greater. Some of it must have been driven 
oflF, when the iron oxide was heated with oil, 

More oxide of I®* The insoluble residue (No. 4) was with great dilfi- 
Utaaium. culty dissolved in sulphuric acid. When the solution was 
mixed with'^mtpouia, a white powder fell, which weighed 
0*8 of a grain. It was accidentally lost, before I examined 
its properties. But I have no doubt, from its appearance^ 
that it was oxide of titanium. 

Results of thv 11. Thus, from the 100 grains of iron-sand, the follow- 
aiwiysis. ^ constituents have been extracted by analysis: 


Black 
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BIfack oxkle of iron.. . •« 98’70 

White oxide of titunium. 7 2'65 

Arsenic ... 1*00 

Silioti and alumina.. . i*50 


Total, 113.85 

Hero there is an excess of nearly 14 grakis, owing, without 
doubt, to the combination of oxigen with the iron and the 
titanium during the analysis. 

Had the iron in the ore been in the metallic state, the of th« 
excess of weight, instead of 14» could not have been less *'■‘^ 0 ®r« 
than 30. For the black oxide is )t.noi^ to be a compound 
of 100 metal and 37 oxigen* Iience» I think, it follows, 
that the iron in our ore must have been in the state of an 
oxide, and that it must have contained less oxigen than 
black oxide of iron* A good many trials, both on iron<- 
btuul, and on some of the other magnetic Ores of iion, in- 
dii^’e me to conclude, that the iron in most of theih is com¬ 
bined with between 17 and 18 per cent of o^igen. This Protoxhlc o. 
compound, hitherto almost overlooked by chemists, I con- 
sider as the real protoxide of iron. Thenard has lately de- 
mo^trated the exiaiente of an oxide iniermediate between 
the black and the red; so that we are now acquainted with 
four oxides of this metal. But the protoxide, 1 presume, 
does not combine with acids like the others. Analogy leads ^ 
us to presume the existence of a lifth oxide, between the piusumaiile. 
green and the red. 

As to the titanium, it is impossible to know wluit increase 
of weight It has sustained, because we are neither (icc|uaintcd utanmin mihe 
with It in the metallic state, nor know how much oxigen 
its ditferent oxides contain. It is highly improbable, that, 
in iron-sand, the titanium is m the metaiUc stale, if it 
made out that the iron is in that of an oxuh\ The experi¬ 
ments of Vauquelin and Hecht, coinpaied with those of 
Klaproth, have taught us, that there aie tliree oxides of 
titanium, namely, the blue, the red, and the white* 

From an experiment of Vauquelin and Hecht, and from 
some of my own, 1 am disposed to consider thoce oxides 
as composed of the following propoitions of metal and 
oxigen; 

1. Blue 







24 


SLACK ON THE SANES OF THE DON- 


Proportions of 
iU oxides. 


, METAJa*. oxigen. 

1. Blue, 100 10 

2. Red, 100' S3 

3. White. 100 49 


I find, that, when the white nxide of titunium h reduced 
to the state of red oxide, it loses one fourth of its weight; 
and that red oxide, when raised to the state of white oxide. 


increases exactly one thirtl of its weii^ht. It was the know¬ 
ledge of these facts, that led tne to the preceding numbers. 
And I think they may be used, till some more direct txpe- 
rimetlts lead ns to precise conclusions. 

Slate nf the ti> Red oxide being the only state in which this metal has 

tdiiium m the ^ occurred separate, we may conclude, that it combines. 
»ron-sund. ^ . . , . . . . ^ 

in this state, w'lth metallic oxides, and that the titanium in 

iron-sand, is roost probably in this state. But white oxide, 

ditninibhed by one fourth, gives us the equivalent quantity 

of red oxide. On this supposition, the titanium pieseiit, 

before the analysis, in the 100 grains of orej, weighed 9*5 

grains. 

*Thf' aEsciite The appearance of the arsenic surprised me a good dc.d, 

fioni atnden* gg wus altogether'llncxpected. I am disposed to ascribe 
tal arsenic py-. ° . ,, . . ,, , . , 

r.i„. It to some particle^ or arsenic pyrites which might hove 

l>een accidentally present. This conjecture will appear the 
more probable, when we reflect, that arsenic pyiites \ery 
frequently accompanies iron-sand. Before the microscope, 
the iron-sand appears to contain some white shining parti¬ 
cles, which, probably, are arsenic pyrites. 

The small quantity of silica and alumina I asciibe, with^ 
out hesitation, to grains of quartz and felspar, which had 
adhered to the iron-Sand, and been analysed along with it. 
Some such ‘grains were actually observed and separated. 
But others, probably, escaped detection. 

, 12. If these suppositions be admitted as well founded, the 


iron-sand was composed of 

<!:omi»onpnt Protoxide of iron .. 85*3 

parts of*the Rcd oxide of titanium . • • .. 9*5 

nomsand. Arsenic .. 1*0 

Silica and alumina* • .. 1*5. 

^Obb...HE.. 2*7 

* _ 


100*0 


* Probably, from wltat follows, an errour of the press for oxtpe. C. 

The 









black SAN© ON THE BANKS OF THE DOM. 


S5 


The los^ will not apjjear exces^ivp, if consider, that {\ 
portion of the arsenic must hare been sublimed, before the 
presence of that tneta) was suspected. 

Upon the whole, I think we may consider the specimen 
of iron-sand examined, as composed of •) parts piotoxnle of 
• iron, and l of red oxide of titamnm. The presence of ti¬ 
tanium in this ore had been alreadj detected by Lampudius, 
though, ns 1 have not seen his analysis, 1 cannot say lu what 
propoitiou. 

The colour of the i»erme,U iron-black, with a sliade of 
bipwn. it consists of small angular grains, rather larger 
than those of the iron-sand, but very similar to them iii 
theii appealance. Their eilges are blunt; they aie smuutli^ 

Cl, and haie a stronger gliininering lustre than tliose of the 
iron-saud. Lustr(‘ seuimietallic, luchning to metallic. The 
fiactuie could not be distinctly observed, Imt it seemed to 
be conchoiclal; at least nothing lesembhng a foliated 
fiactjiie <-ould be perceived. Opake, semifuiid, linttle, 
easily icduced to powder ; colour of the powiler pnultcied ; 
specific giavitj 4’49'1*; scarcely attracted by the uuig- 
net, 

1. A hundred grains'of the powdered ore tVcie mixed Aiuilysi^ofit. 
witli six times their weight of carbonate of soda, and ex- 
})osed for two hours to a red heat, iu sT platinum cim ible. 

The masS obtaiuetl, being softened with watei, dissolved 
Completely in muiijtic ucid. When the solution was con¬ 
centrated, it assumed the appearance of the jolk of an egg. 

It was boiled, diluted with water, and set aside for some 
time. Awhile matter grndnaily deposited, whuli, when Oxule of uta- 
dned on the steam-bath, weighed 53 grains, and povsesstMl 
the projiertiPs of oxide of titanium. 

^2. The liquid, thus freed from titanium, was evaporated .s,ic 
to dryness, and the residue redissolved in water, acidulated 
with muriptic acid, A white powdci remained, which, after 
being heated to icclness, weighed Jlr8 grains, and posstssed 
the properties of silica. 

3. The solution was precipitated by ammonia, and tlie Alui...i.p< 
brown matter, which had separated, boiled for some time 

* If. as thi following analysis would lead ns to expert, the ^pc'ciuira 
examined wa< a mixture of foui parts iseruie, and one pjit quart/ and 
IFiUjai, till speLilif grsMtv of j'ure i»«raue hould tp' 4 9ti4. 



BLACK «N TflK B4^Ki» OF THL I»OK. 


26 


( 


]ron> 


More oxide of 
(.taaium. 


Ovide of ura- 
ttmm. 


in liquid pofa-i!ir Tlie n}j«k» uas then thrown on a filte-r, 
to separate the tindiiicjoh’eil part; and the liquid, which 
cunie throu'^h, was mixed uith a solution of sal amiuouiac. 
A white powder fell, which, after being heated to rednesb, 
weip^hed 3’2 grains. It \^as alumina. 

4. The brown suhstaiire collected o’l the filter was dnedf, 
drenched in oil, and heated to redness. It was strongly at¬ 
tracted by the magnet, and weighed 52 giains. 

5. It was digested iu diluted sulphuric acid ; but not 
being rapidly acted upon, a quantity of muriatic acid was 
added, aud the digestion continued. The whole slowly 
dissolved, except a bUckidi matter, which became white 
when exi>o8ed to u red heal, aud, ns far ns I could judge 
from its properties, was oxide of tilanium, sliglitly contami¬ 
nated with iron. It weighed 1*8 grain. 

6. The acid solution being conc'entrutcd by gentle eva¬ 
poration, a nunober of small yellowish-coloured needles 
made'their appearance in it. I5y repealed evaporations, all 
the crystals that would lorni were separated. They weighed 
b grains. 1 redis^lved them in water, and added some 
ammoniH to the solution. A tine yellow powder fell, winch 
I soon recognized to be oxide of uranium. It weighed 4*g 


grains. 

7, Ihus it appears, that the 52 grains (No. 4), attiacted 
by the inaguet, contained 4G grains of iron, and-6 grams of 
uianium and titanium. 

Result? of the The following aic tlic substances separated from 100 
tudlysia. giains of lecruie, ‘by the preceding analysis. 


Oxide of titanium.54*8 

Oxide of iron.*.46*0 

Oxide of uranium. 4*2 

Silica . l6'8 

Alumina. 3*2 

• * 


Total, 125*0 


Here is an excess of no less thaii 25 grains, to be nccomited 
foi by oxigen, which must have united to the three metals 
during the process. A» to the silica and alumina, there can 
he little hesitutiou in ascribing them to grains of sand, 
which hud been mixed with the ore. The pure iserine, in 

all 
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all probability, was composed of iron, titanium, and 
uranium. If we suppose that each of these metals existed 
in the state of protoxide, we must diminish the titanium 
by one fourth, the iron by one seventh nearly, and the 
uranium, according to Bucholz’s experiments, by one fifth. 
This would give us. 


Titanium, . 

1 • • • • 41*1^ 

A * • • 

Uranium, . 

.... 3*4 

Silica aud aJuniina, 

.... 20-0 


103*9 


Here, then, is stiU an excess of nearly 4 per cent. But this 
I am disposed to ascribe to the oxides of titanium and 
uranium having been only dried upon the steam bath. 

Upon the whole, if appears, that in the specimens of 
iseiine analysed, the proportions of.titaniuni and iion weie 
nearly etpial, and that the uranium did not exceed 4 per sent. 

The appearance of umniutn surpnsed me a good deaU 1 
perceive, however, tlnit it has already beei^detected in this 
ore, from au analysis published by Professor Jameson, in 
the second volume of bis Mineralogy, which, 1 understand, 
was made by I^ampadius. The specimen exantiiicd by Component 
Larapadius yeilded very nearly CO parts of titanium, 30 
of iron, and ten of uranium. Whereas, in mine, if the 
foreign multei ho icmoved, there was oblaint'd, very neiiily, 

4B titanium, 

48 iron, 

4 uranium, 

100 

Bat there can be no donbt, that the iseriiie which I analysed 
was still contaminated with a gr>ud deal of iron sand ; for it 
was impossible to remove the whole. 

Analysts of a Gray Copper Ore, from Airtftrey. 

The copper mine of Airthrey, near Stirling, conhibts of Cnppor none 
a thin vein, which runs through the west corner of the Auihuy. 
Ochils, It has been twice wrought, by two difliTcnt eom- 

• Th 3 calculation supposoR it in (he st.ite of deutoxidc. As protox¬ 
ide it would not exceed Sr* 5, C 

jiaiiifS. 
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pan’fps. But, iti both ca^os, wus abandoned, after a fese 
years trial. I went toU borne years »gOt and examined the 
ore, at the leque^t of one of the proprietors. The speci¬ 
mens, which were employed for the i»ul>sequent analysis, 
were the purest* that I could select out of a considerable 
qu^ntit}. I was told, however, that from the lower level, 
which was at that tune full of water, much richer ore had 
been extracted. But, afterward, when tl»e lower level was 
freed from its water, 1 went down to it myself, and found 
the ore precisely of the same kind as in the upper, with 
this difference, that it was more mixed with a calcareous 
spar, and perhaps, on that account, more easily smolted. 

The veinstones in the Airthrey mine are sulphate of 
bai \t<‘S, and carbonate of lime, and with these the ore is 
alnnost alw^ays more or less mixed. 

The coionr is at fim alight steel gray ; hot the surface 
soon tarnishes, and becomes of a dark dull leaden gray, and 
in s(fme places assumes a beautiful tempered steel tfiruish. 
Mabs’ive and disseminated. In some specimens, it exhibits 
the nppc.irance «f imperfect crystals. Internal surf.u’e 
shining and metallic; but, by exposure, it soon becomes 
dull. Fracture small grained, inclining to even. Frag¬ 
ments indeterminate, and rather blunt edged. Semihard, 
the degree being almost the Shine as that of calcareous 
spar; for these two minerals reciprocally sciatch each 
other. Streak similar, opaUe, brittle, easily frangible, spew 
cific gravity 4*878. 

1, To free the ore as completely as possible from foreign 
matter, it was reduced to a coarse powder, and carefully 
pitked. Tt wa^ then digested in diluted muriatic acid, 
which dissolved a quantity of carbonate of lime, amoiiDtiiig 
to 13 per cent of the original weight of the ore. 

o. Thus purified, it was dried on the steam bath, and 
100 grains of it were reduced to a fine powder, and di¬ 
gested in diluted nitric acid, till every thing soluble in that 
ineu^truum was takeS up. The residue was digested in 
the same inuiincr in munatlc acid ; and when this acid 
ceased to net, the residue waif treated with nilro muriatic 
acid, till nofarthei solution could be produced. 'f'heim)Olu- 
ble matter was of a white colour; it weighed 6'f) grains, 

and 
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and was almost entirely sulphate of barytes^ No traces of 
sulphate of lead, or of oxide of antiui^^ny could be de¬ 
tected in it by the blow pipe. 

8. The three acid solutions being mixed together, no No silver in tt. 
cloudiness appeared, nor was any change produced; a 
proof that the ore contained no silver. 

4. The solution, being evaporated nearly to dryness, was 
diluted with water, arid precipitated by muriate of barytes. 

By this means, the sulphuric aud arsenic acids, which had 
been formed during the long continued action of the nitiic 
acid on the ore, and the presence of which hud been indi¬ 
cated by reagents, were thrown down; for nitrate of lead, 
added to the residual liquid, occasioned no precipitate; a 
proof that no arsenic acid was present. 

5. The liquid, thus freed from arsenic acid, was mixed iron 

with an excess of ammonia. It assumed a deep bine colour, 
while a brown matter precipitated. It was sepai.ited by 
the filter, and being dried, drenched in oil, and heated to 
redness, it was totally attracted by the magnet. It weighed 
45*5^ grains, and was iron, ^ 

G, The ammouiaQal liquid was neutralised by sulphuiic Coppet. • 
acid, and the copper thrown down by means of an iron 
plate. It weighed 17*3 grains. 

7. To ascertain the quantity of sulphur and arsenic, 100 Sulphur ami 
grains of the purified ore, in the state of a fine powder, arsenic, 
were put into the bottom of a coated glass tube, and ex¬ 
posed for two hou/s to a red heat. When the whole was 

If 

cold, and the bottom of the tube cut off, the ore was 
found in a round solid mass, having the metallic lustre,'u 
conchoidal fracture, and the colour and appearaoce of 
variegated copper-ore. It had lost l6 grains of its weight. 

8. The upper part of the tube was coated with a yellow- Suiphu-. 
ish brown substance, like melted sulphur. It weighed H-G 
grains. Thus, there was a loss of 3*4 grains. As the tube 

was long, this loss can scarcely be ascribed to sulphur 
driven off. I rather consider it as water. For towards the 
beginning of the proce'.s, drops of water were very per¬ 
ceptible in the tube. Whether this water was a constituent 
of the ore, or derived from the previous digestion la muri¬ 
atic acid, cannot be determined. 


9.' When 
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9. When thp 12*6 grains of yellowish brown matter de¬ 
tached from the ,tnbe were digested in hot potash-ley, the 
whole was dissolved, except a fine blackish powder* which 
weighed 1 grain, and was arsenic. The dissolved portion 
1 considered as sulphur* 

10. The potash solution, being mixed with nitric acid« 4 
grains of sutphnr fell* The remaining 7*6 groins must 
have been converted into sulphuric acid, by the action of 
the nitric acid. Accordingly, muriate of barytes occasion^ 
edacopious precipitate* 

11. The 84 grains of roasted ore being reduced to a fine 
powder, mixed with half their weight of pounded charcoal, 
and roasted a second time in a glass tube, one grain of sul¬ 
phur sublimed. But the tube breaking before the toasting 
bad been continued long enough, the process was com¬ 
pleted in a crucible. The roasted ore weighed 70 giains. 

12. From the preceding analysis, wc leain that the con¬ 
stituents of the Airthrey ore are as follows; 


Iron, .- * • • 45.S 

Popper, . 17*2 

Arsenic,. 14*0 

Sulphur, •••• .. 12*6 

Water, .. 3*4 

Foreign bodies, • •«* G.!> 

99*6 

Loss, .. • *4 


100*0 

If we suppose the water and the earthy residue 'to be only 
accidentally pressnt, then the only essential constituents are 
the first four, and the ore would be a compound of 


Iron, . sro 

Copper.. 19’2 

Arsenic,. 157 

Sulphur, . 14*1 


100*0 

If we compare this analysis with several analyses of gray 
copper ore, lately published by Klaproth, we shall find, 
thot the constituents are the same m both r but the propor- 

* tions 
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tions of the first ttro ingredients are very,iiearJy levei-^td 
Klaproth obtained from 0*4 to 0*5 of copper, an.l front 
0''22 to 0*27of iron. This renders it obvious, that the two 
ores were not in the same state. 1 have httle doubt, that 
the difference, however, is merely appaieiit, and that it 
.arose, altogether, from a quantity of ii-oo pyiites, and 
perhaps also of arsenic pyrites, which I eould not separate 
from the gray copper ore which 1 examined. Botli of these* 
rninerals could be distinctly seen iu main of the speonnein, 
intimately mixed with the gray copper; and I have no doubt, 
that the same mixture existed, even in those specimens 
which were selected as purest. The difference in the pro¬ 
portions of copper and arsenic, obtained by Klaproth* in 
ins various analyses, is so considerable, as to lead to a sns- 
picion, that even his speefimens, mall probability, contained 
a mixture of foreign matter. 


JL 


0 


rv. 


Researches on the Oximuriatic Acidt its Nature and Combi¬ 
nations ; and on the Elements of the Muriatic Acid, With 
some Experiments on Sulphur and Phosphorus^ made in 
the Lahoratorff of the Royal fnstilulion. By II. Davt, 

Esq, Sec. R, S, Prof, Chem. R. I. F. R. S. E, 

(Concluded from ml, XXVUt p, 337*J 

I SHALL occupy the time of the society for a few minutes 
only, for the purpose of detailing a few observations con¬ 
nected with the Bakerian lectuies delivered in the last two 
years; particularly those paits of them relating to sul¬ 
phur and phosphorus, which new and more minute inqui¬ 
ries have enabled me to correct or extend, 

1 have already ineutioned, that there are considerable Pifference', m 
differences in the rtsulU of expeiiinent'^ made on the action the rei-uli^^ _ 

♦ Jour, vt>l. V, p S * b 1^* 

of 
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of potossium on ^ulphur and phoi^phoi’U**, and tbeir conihi^ 
nations with bidrogeii, uncording to diiferent cirnn instances 
of the piocfss. I shall now refer to sneb of these circum¬ 
stances, as I have been fully able to investigate. 

The able rescaicbes of Dr. Thompson have shown, that 
sulpliui, in ith usual slate, coatuius small quantities of 
acid matter; and though, in my first experiments, 1 con¬ 
ceived that by employing crystallized native sulphur, which 
had been recent!) sublimed in nitjogen, 1 should avoid Uie 
presence of any foreign mattei, yet i am inclined to believe, 
that this IS not the case; for, by subliming some sumlar 
sulphur in nitrogen, [ hud, that litmus pn[)cr placed in the 
upper part of the retort is slightly* reddened. 

hen potassium is made to unite with sulphur, if the 
retort employed is not lined with sulplmr, some of the 
}iotassium is destroyed by acting upon the glass ; and uheu 
large quantities of sulphur aie used, it is very difBtuK to 
decompose tlie whole of the sulphuret of potassium by'an 
acid : sulphn letted hidrogen likewise is soluble m munatic 
acid; and this circymstanceled me to underrate the quan¬ 
tity of sulphuretted hidrogen given off lu expetimenia of 
this kind*. 

Ill acting upon sulplinietted hidrogen by |)otassiunt iii 
my eaily experiments, 1 used, Inrge quantities of tJie gas 
and of the metal; and in these cases 1 have reason to bc- 
Jieve, that the violence of the combustion occasioned the 
decomposition of a considerable quantity of the gai ; and, 
in eoriaequeuce, led me to foim erroneous conclubioiis con¬ 
cerning the nature of ihiscuiious operation 

In all late expeiiments, in whK'h sulphur, or sulphnicttcd 
hidiogen was concerned, I have used muriatic acid satu- 


* 


♦ This circumstance lisr. been pointed out by Messrs Gjy-Lusfac and 
T^cnard, Ul a paper printed in the Journal de Physique for l>ecem- 
ber, in which •these genilemen endeavour to show, that, whetlier 
potassium has been acted upon by large or small quantities of sulphur, 
and under alt circumstance*, n evolves a quantity of gas exacilv equ.il to 
that which it produrts by the action of water. I have be* n able to g.iui 
Tip results so precise on this subject. 1 have m another pl.ice (the same 
journal m which their memoir has appeared) otFered some observations 
on their mqmriea. 


lated 
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rated i*ith hulphurett^d hidrogen over mewrury. I have em- experimetJts. 
ployed sulphur distilled from iron pyrites in vacno, 'which ^med from*^* 
did not in the slightest degree affect litmus paper, and 1 pjnies m va 
have combined it with potassium in retorts of green glasSy 
or plate glass lined whh sulphur, and filled with very pure 
• nitrogen or hidrogen. In making potnjssium act upon sul¬ 
phuretted hidrogen, I have employed the gas only in the 
quantities of from 1 to 3 cubical inches, and have made 
the combination in narrow curved tubes of green glass over 
dry mercury. With all these precautions, and after having Results not 
made a great number of experiments, 1 am not able to ^*^®**y 
gtun perfectly uniform results. Yet there is a sufficient 
correspondence between them, to enable me to form con¬ 
clusions, which 1 may venture to say cannot be far from the 
truth. 

When I grain of potassium, which would give by the Action of i)ot, 
action of water about 1 cubical inch and xV of hidrogen, is snuU 

madg to act upon about half a grain of sulphui', some proportion, 
sulphur sublimes during the combination, whiph always 
takes place with heat and light; and ofrora tV of a 

cubical inch of sulphuretted hidrogen is evolved. The 
compound acted on by muriatic acid, saturated with sul- 
phuietted hidrogen, afibrds from to -fi of a cubical inch 
of pure sulphuretted hidrogen. 

When more sulphur is used, so as to bfe from twice to and in l»rg«r 
ten times the weight of the potassium, the quantity of sul- 
phuretted hidrogen evolved by the action of the acid is 
from xV fo xV» but if heat be applied to the combina¬ 
tion, so as to drive off the superfluous sulphur, the quan¬ 
tity of gas collected is very little inferi*-r to that produced 
from the combination in which a small pro(M>rtion of sul¬ 
phur is used; and 1 am inclined to believe, from the phe¬ 
nomena presented in a great number of experiments, tha^ 
sulphur and potassium, when heated together^under com¬ 
mon circumstances, combine ouly in one proportion, in Thpv combine 
which the metal is to the sulphur nearly as 3 to I m weight; 
and in which the q'lantities are such, that the compound ^ ^ 
bums into neutral sulphate of potash. 

When a grain of potassium is made to act upon about Action of pot- 
I'l cubical inches of sulphuretted hidrogen, all the hidrogen juf' 

VoL. XXVIIL—Jan. 1811 . D is ' 
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IS set free, anil sulphuret of potassium, containing one 
fourth of sulphur, is formed, e\actly the same as that pro¬ 
duced by the immediate combi nation of sulphur and the 
metal. 

Wlien sulphuretted hidrogen !>. employed iii laiger quan¬ 
tities, there IS an absorption of this gas, and a volume i&talten^ 
up about equal to the quantity of hidiogen disengaged; 
and a compound of sulphuietted hidrogen and sulphuret ot 
potassium is formed, which gives sulphuretted hidiogen by 
the action of an acid, iicai ly double in quantity to that 
given by the sulphuret of pot.issmni. 

From a number of experiments, I am inclined to be¬ 
lieve, that potassium and. [ihosphoi us, in whanver ijwantilies 
they are heated together, combine only in one pioportion, 
a gram of potassium r<'(|uiring about I of a grain of pho'-- 
piiorus to foim a phosphuiet ; winch, when acted upon b\ 
mniiatic add, produces Iroin to -}-J of a cubical inch ol 
phospburetted hidrogen. 

Half a grain of potassium decomposes nearly *tlirie 
cubical inches of^phosphuietted hidiogen, and set>^ freu 
rather more than four cubical inches of hidiogcm ; and the 
piiospliurct foirucd seems to be of the same kind as that 
psoduced by ciiiect combination of the metal with phos¬ 
phorus. 

If, according, to Mr. Dalton’s ideas of proportion, the 
(juaiitity m which sulphur enters into it-, conibuiutions weie 
to be deduced itom its union with potassium, in which it 
seems to foim about 1 the weight of the compound, the 
number leprescutmg it would be 10*5. 1 have lately 

weighed sulphuietted hidiogen, and sulphureous acid ga--. 
With gieal caie. tiie sperihc* giavity of the hist at mean 
tcmpciainie and piessuie, fiom my expeuments, is 10045, 
vdiu-li difVeis veiy liille fiom the eslnnatioii of Mr. Kir- 
wau that of sulphureous acid gas 1 find is aoj)0“7. Sul- 
jihnretU'd hidiogen, as 1 have shown, contains an ec\ual 
volume of lildiogen; unci on tiiis datnin the number 
ii-presouting Hulphiir is 1.P4. i have never been able to 
bum sulphur in oxig'Mi without foiming sulphuric and 
in small quanlilics; but in seveial experiments I liave ob¬ 
tained fiom *^>'2 to !}!-l paits of sulphureous acid fiom 100 

of 
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fef oxigfni in volume ; from which I am yiclined to believe, 
that sulphureous acid couaists of sulphur dissolved in an 
equal volume of o'clj'en; winch would give the number 

ncail}', considering tlie acid gas as coritaimng 1 por¬ 
tion of suljihur, and 3 of oxigen; and these estimations 
do not difler from each other mateiullj. 

1 have made several expeilrneuts on the combustion of Weight of an 

phosphoius in oxigen {jas. From the most accurate, 1 am 
^ ‘ ^ ® . 1 phospho- 

loclined to conclude that 25 of phosphorus absorb in com- rui.. 

bustion about 34 of oxigen in weight; and considenng 

phosphoric acid as composed of 3 proportions of oxigen 

and 1 of phosphorus, the number representing phosphorus 

will be about lti‘5, which is not veiy remote from the num- , 

her tliat may be deduced from the composition of plios- 

phorct of potassiuiu. 

The numbers, which repi^scnt the proportions ui which Sulphur aud 

sulphur and phosphorus unite with other bodies, *^•6 such, 

as do not exclude the existence of combined portions of oxigen and In- 

oxigen and hidiogen ui their constitution; but^ it may X«»r. 

questioned, whether th*^ opinion whic^ I formed, that the 

inflamni.ible gas di-sengvjged fioii: them by electiicity is 

necessary to the peciihai form m v/hieh these bodies exist, 

is notenoneons. Idiosphoius, as 1 have stated in the last 

Tjakeriaii lectiiie, is capable of forming a solid hydiuret; 

and a pait of tlie sulphur ,disiilled from iron pyrites is 

usually of a soft consistence, and emits the smell of suU 

)>huretted hidiogen, and probably contains that body, it and probably 

la not unlikely, that in all cases pfiosphoius and sulphur “i no case pci- 

iectiy tree 

• The estimation from the composition of s^ulphaictied hidrogeii muit 
bt* coiisidcrtd as most accurate, and tliat Loiti Ibu ioroiation uf ihe sul- 
phurei of potassium a-» least accurate* for it wm. only by coinbiinnt’; 
sulphur anti po'a'.sium in small proportion*!, and d'CcrtaiiiKig in what 
cast's uncunibiiU'd sulphur could be distilled from the compound, tiiat 
1 gained my conclusions concerning the cumpositkOU of the sulphuiet of 
potas'tMiin. • 

In tlie last Bakorian Itcture, I have estimated the specific gravity of 
sulphuretted hidrogeii at .‘35 grams the ICO cubical inches, winch was 
iiut far from the me n, beiwenn the estimations of Mr Kirwan and 
Mr 'fhenard According to this expermienl, sulphuretted hidrogen is 
composed of i portion of hidrogen, represeated by 1, and 1 of sulphur 
repre^ciued by 13 4. 
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contain small quaDtities of the hydrurets of phosphorus and 
sulphur; and the production of a intnote portion of buI- 
phuric acid in the slow combustion of sulphur is probably 
connected with the production of water. Though the 
pure oxides of sulphur and phosphorus have never been 
obtained, yet, from the doctHne of definite pioportions, 
these bodies ought, under certain circumstances, to be 
formed. And 1 am inclined to believe, that ‘they some* 
times exist in minute quantities, in common phosphorus 
and sulphur, and, with hidrugen, give to them their van- 
able properties. 

The colours of different specimens of phosphorus, as 
well as of sulphur, differ considerably; the red colour 
of phosphorus, as it is commonly prepared, is proba¬ 
bly owing to a slight mixture of oxide. Common roll 
sulphur is of a very pale yellow; the Sicilian sulphur of 
an orang^ colour; and the sulphur distilled from iron 
pyrites in vacuo, which arose in the last period of :the 
process, of a pale yellowish gieen Colour. All the late 
experiments that I 4)ave made, as well ns my former re¬ 
searches, induce me to suspect a notable proportion of 
oxigen in Sicilian sulphur ; which is probably ctn ing to the 
presence of oxide of sulphur, which may give rise to sul¬ 
phuric acid in distillation ; or to sulphuric acid itself. 

Conceiving, that, if definite proportions of oxigen and 
bidrogen existed in sulphur end phosphorus, they ought 
to be manifested in the agency of oximuriatic acid gas on 
these bodies, I made some experiments on the results of 
these operations. In the first trial, on the combination of 
sulphur with oximuriatic acid gas, I emp1o5'ed 6 grains of 
roll 8ulphrur,and admitted the gas in^o the exhausted retort, 
from a vessel in which it had been in contact with warm 
water: in this case more than half a cubical inch of 
exigen gas, ,aqd nearly two cubical inches of muriatic acid 
gas, were produced. , Suspecting in this instance, that 
.iqueous vapour had been decomposed, 1 employed cold 
Water in the next experimeBt, and dried the gas by muriate 
of lime; in this ease, though Sicilian sulphur was used, 
no oxigen gas was e\ olved ; and not half a cubical inch of 
witiii.iiio acid ; die quantity was the same as in the 1n«t 

expenment; 
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expetiment ; and it was found, that between l6 and 17 
cubical inches of oximuriatic ocid gas disappeared ; the 
whole of the sulphur was sublinned in the gas, and the 
liquor formed was of a tawiiy orange colour. 

No oxigen was expelled during the combustion of phos- and on phos* 
phorus in oximuriatic acid gas j nor could I ascertain, that 
any muriatic acid had been formed. Three grains of phos* 
phorus wei'e entirely converted into sublimate, by the ab¬ 
sorption of about 23 cubical inches aud a half of the gas. 

It would seem from these quantities, that the sulphuretted ^portion of 
liquid, formed by sublimiiiv' sulphur in oximuriatic acid pounds, 
gas, consists of 1 proportion of sulphur, represented by 
13*3, and 1 of oximuriatic gas represented by 32*9* and 
that the phosphoric sublimate must be composed of 3 poas 
tions of oximuriatic gas, represented by 98*7* and I of 
phoKphorus represented by l6*5. 


r-H' 


On the Cuhure of Parsnepi^, and their Utility in Feeding 
Cattle: by Cha&les Le Hardit, of the Island of 
Jersey*, 

SIR, 

,A.V1NG observed in the book of premiums offered Culture of^ 
by the society, that they wished for inforination on the cul- p“«a®ps» 
ture of parsneps, which are much used in the island of 
Jersey ; as having practised it for many years, I take the in Jersey, 
liberty to communicate what 1 know on the subject, with 
the result of some comparative experiments. 

^ The culture of parsneps and beans is looked upon as one fo, hogs and 
of the regular courses of crops in the island. There is no cattle^ 
farmer, be the extent of his grounds ever* so small, who 
does not yearly plant a proportionate quantity, for the pur¬ 
pose of fattening his hogs and cattle, or feeding his milch 
cows. 

* Trans, of the Society of Arts, irol. XXVIJ, p. 52. The silver 
inedal was voted to Major Le Hardy for this iommunication. 
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A few years agd, the culture of potatoes was substUutetl 
by some fanners to that of parsneps apparently witli 
aiitantage; bnt farther experience has brought them back 
again to their foimer practice. Potatoes produce more 
weight and mcasuie on a given evient of gmund, and nmy 
be cultivated wah less expense; still the parsuep is found 
to answer best for the farmer’s pin pose. A perch of the 
island, whicii is twenty-four square feet, will produce on 
an average c.*op seven cabols of potatoes, each v'eighing 
fort}^ pounds, the same extent in paisnepi? will only average 
six cabots, wliich weigh only thirty-fiie pounds each, mak¬ 
ing twenty* pounds v^cight in favour of the potatoes, but 
they are not so nutritious as parsneps. 

Parsneps will thrive almost any where, but better in a 
deep stift’ loam. I’liey aie geneially cultivated in tlie 
island after a crop of bavlev, in tlve following ni inner.—At 
the end of January, or the beginning of Fcbniaiy, tlie 
sod, which reciuires for this pnrposi' to be stiricd fiom the 
bottom, 1 *, either dug with spades after a skinirning plough, 
or with two ploughs*of different sli.ipcs following one ano¬ 
ther, The latter of the two, invented some ycais ago by a 
fanner in the island, will go to a depth of fifteen inchei*. 
[n both these wajs, the neighbouring farmers assist each 
other: In the season, it is not uncommon to see forty or 
fifty men in one field digging after a plough. When the 
large plough is used, less men are requiied, but more 
Mrength of cattle • two oxen tiud six horses are the team 
geneially used. Those days aie reckoned days of recrea-* 
tion, and tend to promote social intercourse among that 
class of men. 

After the ground has been tilled in this way, it is coarsely 
hanowed, and a sufficient number of women are provided 
to plant beaus. These are dibbled in rows three by three 


.at* the distance of five feet from row to vow. 

« • • • 

Two women may plant one vergee in a day. Two ver- 
gees and a half being equal to an English acre. Three 
sextenniers of parsnep seed, (about 4 . of a Winchester 
bushel) are then sown upon each vergee, and the whole is 
finely harrowed. 

* Seventy, if the preceding numbers be light. C. 
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Th IS crop now requires no attendtincejtlll the month ofWceJttH:^ 
Mav, when weeiliiijr beromrs necessary. This is the most 
expensive part of the cnlture. It is general 1)" clone by 
hand, with a small weeding fork, and ns the parsneps re-by hanrt, 
cjuiie to be kept very clean, the expense is proportionate to 
the quantity of weeds. This latter suroniei* four women 
were employed twenty-eight days each in weeding about 
fiu* v<M‘gees. I tried a few perches with the hand hoe, and die hoe, 
llnnncd them like tin nips; they proved finer than those 
wliu ir were hand weeded. In Guernsey they make use of o'" si’a*!® 

the spade for this purpose. 

In the beginning of September, the beans are pulled up Digging up. 
fiom among the parsneps, and about the latter end the 
digging begins. The instrument used is the common 

“n n si 

three pronged fork. Thiswoikis done gradually as the 

r.utlc want them, till the ground requires to be cleared for 

sowing wheat; winch aftei parsneps is generally done about Followed by 

ihe.muldle of December. They are reckoned an Qxcellent 

fallow for that kind of gram, and the finest crojis ore gene- * 1^0 an excel- 

rally those which succeed them ; as it js a tup rooted plant, h-nt prepara- 

it does not, like the potato, impoverish the surface, but " , 

leaves it mellow, and fiee from weeds, to a succeeding 

crop. 

\\'l.cri parsneps require to be kept for the use of cattle, Modeofkeep- 
they me brought under dry sheds, and will keep good with- 
out any cure till the end of March. Should they require 
to be kept longer, they are laid in double rows over one 
another, their heads outward, with alternate stiuta of eaitii, 
which, when finished, have ♦he appearance of small walls, 
or, if made oitcular, of small towers. Tho^e for seed are 
preserve*! in this manner, and sometime^ carrots and 
beets for culiiiaiy purposes, 

Paisneps are not injured by fiost; after having been fro- Not injured b) 
;:cn, they are fit for vegetation ; the only sensible alteiation 
js their acquiring a sweetei taste, and by this perhaps be- , 
coming more nutntive. The} aie given raw to hogs and 
to homed cattle. Though horses ar«i fond of these toots, 
they are not suffered to eat them, as they make them Ian- imi i'.. 
guid, and are apt to injure their sight. Their leaves, 

when 
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fatten hOgSf 


7liewetl«aTes when wet, are so caustic as to blister the hands of the 
vaustic. weeders, and sometimes to occasion a violent inflammation 
in the eyes and udders of the cattle feeding upon them. 

Good food for Cows fed on parsneps iii the winter months give a greater 
c. cows. q^antIty of milk and butter, and of better flavour, than 
those fed upon potatoes. The butter is nearly equal to that 
from spring grass* Though the root of this plant has the 
quality of improving that article, it must be observed, that 
the leaves give it a very disagreeable taste, which however 
5 s of no consequence when intended to be potted/ as it goes 
off in a short time. 

Bad for breed- Parsneps are dangerous food for sows before they farrowr, 
bift*go^ to might occasion them to lose their litter. Hogs may 

be fattened with them in about six weeks. It is the custom 
during that time, to thicken their swill with the meal of 
bfans and oats ground together* Pork fattened tn this way 
is very firm, and does not waste in boiling. 

Horned cattle may be fattened with parsneps in al^out 
three months. 1 never knew them used for sheep. 

It is the general ojiinion in the island, that hogs or cattle 
pkrsneps may be brought to a condition for slaugh* 
tcring, in less time, and with half the quantity, that would 
be required Of potatoes. The butchers are sensible of the 
supenority of the former, and will give a halfpenny per 
pound more for cattle fattened with them, than for such 
as have been fed any other way. Upon inquiry Was iht 
formed, they always contained a greater quantity of 
tallow. 

This I believe to be a fall account of the culture and 
use of the parsnep, and a jqst comparison with thp 
potgto* 

1 remain, Sir, 


or horned cat 

tie, 

which are 
much imp _ 
rd 'by them. 


Ypur most obedient humble servant. 

CHARLES LR HARDY. 
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vr. 

Observations upon Luminous Animats, By J, MacartneT) 
Esq, Communicated by EVerard Home* Esq. F, R, S, 


f Concluded from vol, XXVII, p. 350.^ 


A H£ remarkable property of emitting Ugbt duiing life Only tlte 4lMt 
is only met with among animals of the four last classes ®f 
modern naturalists, viz. mollusca, insects, worms, and Jight while ii- 
zoophytes. ’'“’S' * 

The mollusca and worms contain each but a single Only s luml* 
luminous species; the pholus daetylus in the one, the 
-rtcrm noctiluca in the other. 3d. 

Some species yield light in the eight following genera of Genera of m- 
insects; elater, iampyris^ fulgora» pausus^ scolopendra^ can- ing*ium"^*u$ 
cer, 4ynceus*t and limiilus. The luminous species of the species, 
genera lampyris and fulgora are more numerousithan is ge¬ 
nerally supposed, if we may judge frllm the appearance 
of luminous organs to be seen in dried specimens. 

Among zoophytes we find, that the genera medusa, heroe^. Genera of 
and pennatula, contain species which afford light. zoophytes. 

The only animals, whidh appt4r to possess a distinct or- Animals with 
ganization for the production of light, are the luminous fur pro. 
species of lampyris, eUter, fulgora, and pausus. duemg light. 

The light of the larapy rides is known to proceed from Organ in the 
some of the last rings of the abdomen, which, when not <>»eflies. 
illuminated, are of a pale yellow colour. Upon tlie inter- a peculiar 
*nal surface of these rings there is spread a layer of a pecu- 
liar soft yellow substance, which has been compared to 
paste; but by examination with a lens 1 found it to be 
organized like the common jnterstitial substance of the 
insect's body, except that it is of a closer texture, and a 


• The animal discovered by Riville off the coast of Malabar, in 1755, 
is certainly a testaceous insect, and appears tp belong to the genus lynceus 
of Muller. 

f The luminous zoophite, for which Peton has instituted the new ge¬ 
nus pyrosoma, appears to me to be a beroe, and only worthy of a speci- 
ftp distinction. 

paler 
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ey r iifj at 

S01l>. 


Twows in 
the* glow 
worm, 


wh’ch emit 
liglit almost 
con-itaHtly. 


to Tary 

la ntmibcf, 


p:\lt*r }e!!ow colour. Tins '^tibstance does not entirely cover 
the inruT t-ni face of the rings, being more or less delinent 
along then idges, wheie it presents an irregular waving 
oiitiine. I have ohsened in the nlow-worni, that it r? ah- 
sorbed, and its plaee sepphed by com.non interstitial sub¬ 
stance, aftei the season for giving light is past, 

The segments of tlie abdomen, behind which this pecu¬ 
liar substance is situate, me tlon ,ind transparent, in Older 
to expose the iritc’-nal illumination. 

• The number of Inunnons iings vanes in ditlerent species 
of Uimpyris; and, as it would seem, atdilTonnt penod.'.m 
the same indivKliiul. 

» 

Beside the hiniinons subst.ince above de'^eribed, T luivi 
discovered in the common glow-'vnrm, on llie iiinei side of 
the last abdomi«inl ring, two bodies, which to tlie naked 
e^e appear more minute than the head of th" tmaliest pm. 
Tliej are lodged in two slight riepiessions, foiineil m tlio 
shell of the img, which is at these points particitlarly 
Iraiiapaieut. On examining liiese bodies ni.dei the micro¬ 
scope, I found, that they were sacks, contanmig a soft yel¬ 
low substance, of a more close and homogeneous texlnie, 
than tliat winch lines the inner surface of the rniga. The 
Tnetnbi.me foimnig the sics appealed to be of two layeis, 
each of whuh is composed of a iianspaient silvciy fibre, 
in the same manner us the internal membrane of respiratoi}^ 
tubes of insects; except that in this case the fdire pusses 
in a spiral, instead of a cncnlar direction. This nicaii- 
brane, although delicately constincted, is i«o elastic as 
to pieserve iis form, after the sac is ruptured, and the con¬ 
tents dischaiged. 

The light, that prweeds from these sacs, is less under 
the contiol of the insect, than that of the luminous sub¬ 
stance spiead on the rings: it*is larely ever entirely extm- 
gnisVied in the season that the glow-worm gives light, even 
diiniig the day: and when all the other rings are doik, 
these sacs often shme brightly. 

'rhe circumstance of there being points, which give a 
more pevnianent light than the other parts ol the luniniou'i 
rings of the abdomen, has been noticed before by the 

Comte 
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Comte G. dc' R^izournouski, He states the number of these 
luininoufi |) 0 !ats to vary tVom 2 to 5*. 

I must hovve\er rerunik, tliat 1 never saw more llran two buf probibly 
of tljt'se liiinmous points, which were always upon the last 
rmi; of thi^ body: and that the figures, which accoiujiany 
the memo’r of the Comte de R.izouinouski, bear scarely 
any ves«»inblance to the insect they aie intended to lepre- 
sent, from which we may faiily suspect him of iuaccurafy 
ill othc’ p.ii ticulars. 

As far us my observation has extended, the small sars ofThoy nranit 

luminous substance are not found in any species of lain* to 

the gcnu<!. 

pyis, except the glow-worm of this country. Thunberg 
lucntions, that the lampyris japoiiica hasif>two vc“biclcs on the 
tail, which .ifford light. 

organs for the production of light in the genus Ot^an in ihe 
elatcr are ‘•ituate in the corselet. These likewise consist 
of a peculiar yellow substance, placed behind transparent 
pail*, of the shell, which suffer the natural colour of this 
snhst.ince to be seen through them in the day, diid, when 
ilhiminaied, give pu>,sagt; to the light. 

On dissecting the organs of light in the elater nootilucus, 

I found that there is a soft yellow substance, of an oval 
figure, lodged in the concavity of the yellow spots of the 
corselet, which parts are yiaiticularly thin and transparent 
in this species. This substance is so remarkably close in 
its stnictuie that at first vtow' it appears like an inorganic 
mass; but with a lens it is readily perceived to be com¬ 
posed of a great number of very minute parts or lobules 
closely pressed together- Around these oval masses the 
inteistiti.d substance of the eort-elct is arranged in a radi¬ 
ated manner; and the portion of the shell, that immediately 
cavers the irradiated substance, is in a certain degree trans¬ 
parent, hut less so than that which lies over the ov^al masses; 
it 16 theiefore probable, that the iiiteistitial sabstance in 
this situation-may be endowed with the property of shining. 

A faseimlns of the muscles of the corselet arises in the in- 
teiior of the oval masses of the luminous substance, hut 
not apparently with any design ; as it contributes, with the 
adjiucnt fasciculi, to move the anterior feet. 


* M«'m, de Ij Soc. de Lausanne, Tom. li 


Tn 
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0»gan in the 
laiiternfiy. 


IKttisus ?phero- 
'pei*'. 


lu tilt* e'latorthe masses of lunsiooiis substance 
are extremely iiregular their figure* they are eituate 
nearly at the posteriot Hiigles of the c'orselet, and are more 
loose in their texture than the oval masses of the noctilucus, 
lesenibling rather in cniii|K>sitiori the interstitial substance, 
\«hich surround^ these masses in that species. The sheU 
of the corselet is somewhat thinner, and more transparent 
along both sides of the margin, than at other places; but 
it IS not, as in the noctilucus, elevated, and peculiarly 
clear and thin, immediately over the seat of the luminous 
organ; consequently the light enuUed by the elater iguitus 
cannot be very bnlfiant. 

1 have not be^ able to procure any specimen of the 
elater phosphorea: but Iroui the accounts of naturalists it 
appears to resemble in every respect tlw elater noctilucus; 
indeed I have great doubts of the pliosphorea being a dis-< 
Itjnct species, 

I have bad an opportunity of examining, preservud in a 
moist way, two species of fulgora, the candelana and lan- 
ternaria. The li_t(ht in this genus has been observed to issue 
flora the remarkable proboscis of the fore part of the head. 
This part has always been described by authors as hollow, 
or empty, wliich 1 have found to be perfectly correct; and 
what 18 more extraordinary, that the cavity commumcatts 
ficel}' with the external air, by means of a chink or nar¬ 
row ypertiire, pUued on each side of the root of the pro¬ 
boscis. This projection is covered inteinally by a nicrn- 
Virane, between which and the horny part, or shell, theie 
appears to be intcyrposed a pale reddish coloured soft sub¬ 
stance, that is arranged in the caudelaria in broad lines or 
stripes; but it is so thin, that L could not distinctly exa¬ 
mine its structure, or absolutely determine, whether it 
should be considered as a substance intended to furnish the 
light of tl:^ese inseots, or the pigment upon wiiich the co¬ 
lour of the proboscis depends. 

The globes of the antenos^ constitute the organs of light 
in the pausus spherocerus. Dr, AfrcUus, who discoveied 
the luminous property in this species, compares them to 
laaterns spreading a dim phosphoric light*. The rarity 

• Lin. Tans. Val. IV. 

of 
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of the insect put it out of my power to examine its struc¬ 
ture, but from the form and situation of its organs of light, 
it is most probable they are constructed like those of the 
fulgorae. 

It has been conjectured by Carradori and others, that The light rr^u. 

fhe lampyrides were enabled to moderate or extinguish their 

‘ ^ ^ ^ ^ ^ any viKiblc 

light, by retracting the luminous substance under a mem-%mcchaaisai, 
braue; but neither in them, or any of the other luminous 
insects, have I found an apparatus of this sort. The sub¬ 
stance furnishing the light is uniformly applied to corre¬ 
sponding transparent parts of the shell of the insect, whence 
it is not moved; indeed a membrane, if it did exist, would 
have but little effect in obscuring the light, and never could 
serve to extinguish it. The regulation of the kind and 
degree of the luminous appearance does not depend upon 
any visible mechanism; but, like the production of the 
light Itself, is accomplished by some inscrutable change in 
the lutflinous matter, which in some animals is a simple ter, 
operation of organic life, and- in others is subjee;^ to the 
will. 

It is worthy of remark, that, in all the dissections 1 have The light ot 
made of luminous insects, I did not find, that the organs ’"•’‘■cts umv.u- 
of light were better, or differently supplied with either nervous cnci- 
iierves or air tubes, than the other parts of the body. The sr* 
power of emitting light likewise exists in many creatures 
which want nerves, a circumstance strongly marking a dif¬ 
ference between animal light, and onimal electricity. 

With the exception of the animals above mentioned, the In oihcr aui* 
exhibition of light depends upon the presence of a fluid "qu* 
matter. fluid 

In the pholas dactylus, the luminous fluid is particularly 411 in thtr pbo' 
evident, and in vast quantity ; it is recorded by Pliny, that *»s(laawus, 
this fluid is like liquid phosphorus, and reiidera every ob¬ 
ject luminous, with which it comes into contact. Heauinur 
ali^o found, that it was diffusible in water, or any other 
fluid, lu wliich the animal might be immersed*. 

Tlie shining of the 8colop»^iidra electiica I have alwav^ scoldp'^r.t'ra 
f'b''erved to be accompanied by the appearance of an eflu- 


* M^m de I'Acud des Sc. 1712. 


tioa 
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aereis uocti- 
luca, 

and other:.. 

This fluid par- 
tUlyOf g;uiL.ral. 


•Niopcn, 


Sion of a lumiojub fluid upon the surface of the animat^ 
more particularly about the head ; which may be received 
upon the hand, or other bodies bionght into contact with 
the insect at the moment; and these exhibit a phosphoric 
b<r|it for a few seconds afteiward. This fluid, however, I 
never could discover in the form of moisture, even upon th»' 
clearest glass, although examined immediately with the most 
scrupulous attention by a lens; rt must therefore be ex¬ 
tremely attenuated. 

The some appearance has been obseivecl dilnng the illu¬ 
mination of the nereis noctiluca by Fougeroux de Koiida- 
loy* * * § . 

The animal discovered by Riville shed n blue liquor, 
which illuminated the water for a distance of two or three 
lines t* 

Spallanzani relates, that the iiiedu<iu, which he examined, 
coinmniiicuted the pioperty of shining to water, milk, and 
other fluids, on being rubbed or squeezed lu them 

The luminous fluid in some instances-confined to par¬ 
ticular parts of the body, and in otlicfi is diflused through¬ 
out the whole substance of the aniiual. 

In the seolopei)dra eltctrica, it appears to reside imme¬ 
diately under the infeguments,,^ In the lyncens discovered 
by Riville it is contained in the ovary. If’l may judge 
from my own observations, every pait of the body of the 
medu«i8e is furnished with this fluid, as there is no part I 
have not seen illuminated under diflerent c!rcumst.uiceb , 
but Spallanzani aflirtns, that it is only fouqd iii the large 
tentacula, th« edges of theiimbella, and the purse, oi cen¬ 
tral mass; which he proved, he says, by detuebing these 
parts^uccessively, when they shone vividly, while the rest 
of the body neither gave light, nor coiuniuniccited any lu¬ 
minous uppcaruiice to watei 

Spallaryiuni discovered a mucous luminous fluid iii the 
plumule of the peimatula phospboi'eu|]. 

* Mom. de I’Aiad, des Sc 1707. 

f Mem EtrJiig del’^rJd di'sSc. Tom lii. 

t Siidllan/am’s Tiavds in the Tw(» .SicifiC', Vol. iv. 

§ Memoria si.pra^e niedusi; fo.foriche, Mem, delb iloc. llal.Tomovti. 

g Mem ddla Sue. 1.01001/ 

^'he 
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I'he phenomenon of auimUl bglit bus? ijcen attempted to Thi'ones ot 

. I I • 1 ^ !-> .. 'uiimal lijlit, 

be explained in diffment ways'. By many peiisons it was 

' formerly asfcrilied to a putrefactive process; but, since 

modem theories of combustion became known, it has been 

generally believed to depend upon an actual inflaiiunation 

,of the lumons substance, similar to the slovv combustion of < 

phosphorus. Others have accounted for the luniiuous ef- 

' feet, by supposing the matter of light to be arcuinulalcd, 

and rendered latent under particular cucurastaiices, and 

aftefwaid evolved in a sensible form. 

The opinion of the light of living anitnaK being the con- 1* cannoi U* 
sequence of putrefaction is evidently absnrd, and 
dictory to all observation on the subject. It has bea-n proved 
by the expeiiments of JL)r. Jlulme and otbeis, that even tiie 
luminous appealances of dead annuals uie exhibited only 
during the fiist stages of the dissolution of the find’', and 
that no light IS emitted after putrefaction has leally com¬ 
menced. 

Spallanzani, who was the most strenuous advocate foi the A);jnr)?nt, fit 
[ihosphoiescent nature of aimnal light,,stated, that glow- 
worms shone more bulliantly when put into oxigeii gas; s^mii„’i/»iu 
tiiat their light gradually disappeared in hidiogen or in 
azotic gas, and was instantly extinguished in tixed air; tliat 
it was also lost by,cold, and revived by the application of a 
waim lemperatuie. He conjectuied, that the iumiuons 
matter of these insects was composed of hidrogea and car¬ 
bonated hidrogen gas, 

Foister relates, in the Lichtenbeig Magazine for 1783, and Forster, 
that, on putting a lampyrii splendidnla into oxigen gas, it 
gave as much light as four of the same species in common 
air. 

Carradori has made some ex])criments upon the Inceiole, Arsnnnpics 
(lainpyiis italica) which led him to deny its phospi-iores-^ 
ceuce. He found, that the Uinunous portion of the belly 
of the insect shone m vacuum, in oil, in water, and diffeient 
iu|uids, and under difieient circumstancci', where it was ex¬ 
cluded fioin all coiimuiDiciition with oxigen gas." He ac¬ 
counts for the result of For^ler’J expeiitnent, by supjmsing, 
that the wmrn shone nmie vi\idiy, because it was inorif^ui- 
ir.attd in oxigen gas than in common uir. 


Carradoii 
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sSuppo8e<1 bf Carradori adopts on this subject the doctrine of Brugna'* 
teHi» and ascribes the luminous appearances of aniiuuis to 
the matter of the condensation and extrication of light in particular or- 
gans, which had previously existed in combination with the 
substance of their bodies. He supposes the light to be 
originally derived from the food, or the atmospheric air 
taken into the .body: in short, that certain animals have 
the peculiar property of gradually imbibing light from 
foreign bodies, and of^afterwardi secreting it in a sensible 
form *. ♦ 

Experiments The foUowiug experiments, which I made upon this sub- 
by th« aaibor. ject, would lead me to make different conclusions than those 
of the preceding authors. 

Glow-worm in £xp* 1 * A gluw-worm was pot into a glas** of water, in 
water lunii- H^hich it lived nearly two hours, and continued to emit light 
as usual, until it died, Avhen the luminous appearance en¬ 
tirely ceased. 

The suboance 2- The luminous substance was extracted fro'u the 

nottummous beforementioned glow-worm, and from others killed in dif- 
trom dead, ferent ways; But ft afforded no light. 

bill luminous 3* The sacs containing the luminous matter were 

when taken cut from the bellies of /tving glow-worms, and shone unin- 
terruptedly for several hours in the atmosphere ; and after 
their light became extinct, it was revived by being moistened 
with water. Some of these were put into water in the first 
instance, in which they continued to shine unremittingly for 
48 hours. 

Not lumlnoui luminous substance of a glow-worm was 

by heat. exposed to u degree of heat, which would have been suf¬ 
ficient to inflame jihosphorus, without increasing the bril¬ 
liancy of its light; and farther, it could not, be made to' 
burn by being applied to a red bdt iron, or tp the flume of a 
candle. 

A iitUe heat JExp. S. • A delicate thermometer waa introduced among 

apiiaroutly some living gloW-worins, during the time they gave out 
evolved during A i. • ^ i. 

the shining of much light; the temperature of the room being op, the 

j^ow-worms, tii>,trumept rose to 75, 7^» und 77. according to circum¬ 
stances, as the warmth wjiS reflected from the hand, or dis- 


btil luminous 
when taken 
flora living 
animids. 


A litUe heat 
»pi>areutly 


* Annal ^ Chirmca, Tomoxi'il, 1797. 
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sipated by the worm crawlinj^ over cold substances. The 
luminous portion of the tail, when very brilliant, appeared 
to raise the thermometer more quickly than the other parts 
of the body, but it was not invariably the case. When 
shining strongly, I thought that the luminous rings com¬ 
municated the sensation of wannth to the hand, but this 
Vas probably a deception, as the actual degree of heat was 
not suflicient for such au effect* It should however be 
mentioned, that in Templar’s observations on the glow¬ 
worm, he said his feelings deceived him, if be did not ez- 
peiience soihe heat from the shining of the insect*. 

Exp, 6. To satisfy myself how far the evolution of heat hut only while 
during the shining of glow-worms depended upon the life '*^'^****''®* 
of the animals, 1 cut off the luminous portion of the tad 
from several living worms; and 1 found, that, if the ther¬ 
mometer was applied to them immediately, it was raised by 
them one or two degrees ; but after these parts were dead, 
although they continued to emit light, they produced no 
effect*wbatever upon the instrument. 

Exp. 7. Some hemispherical meduss^ were put into a Medusae shono 
spoon, containing a small quantity of seawater, and held vrhenheatedm 
over a buniiiig candle. As soon as the water became heated, 
the medusae appeared like illuminated wheels, the spots at 
the mat gin and centre alone emitting light; in which man¬ 
ner they shone vividly and permanently for about 20 se¬ 
conds, when they shrunk and died, after which they were 
no longer luminous. 

Exp, 8. Some of the samti species were put into spirits • immersed :& 
a strong and unremitting light was instantly given out, *l'‘“*** 
which issued from the central and marginal parts, as in the 
preceding experiment, and continued until they died. 

Exp, 0. Some of the scintillating and hemispherical or shaken io 
species of medusa, contained in a small glass jar, were in- 
troduced into the receiver of an air pump, and, the air being 
exhausted, they shone as usual when shaken; if any dider- 
ence could be perceived, the light was mo»e easily excited, 
and continued longer in vacuo. * 

* Phil. Tran*. No. 72. 

V 01 ..XXVIIK—Jan. Ifill. E Iwished 
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1 wiisbed next, to try the influence of electricity on the 
luminous property of animals. 

Exp, 10. A medusa hemispherira was placed in a small 
glass dish, contoining a quantity of water, merely suflici* 
ent to allow the animal to preserve its figure; being insu- 
luted, it was electrified, and sparks drawn fronn it, »vhich 
had not the slightest effect; the experiment was repeated 
several times with diflerent individtials, but without ex¬ 
citing the animals to throw out light. 

Exp. 11. Some hemispherical medusa? were placed iri 
contact with tbft two ends of an interrupted chain, and 
slight electric shocks passed through' them. During the 
very moment of their receiving the shock no light was visible, 
but immediately after the medusae shone like illuminated 
wheels, which appearance remained for soime seconds. 
Upon the closest inspection with a magnifying glass, no 
contractile motion could be perceived to accompany the 
exhibition of the light. The application of electricity in 
tins instance seems to have acted meiely us a* strong me¬ 
chanic shock. 

The above experiments on the luminous medusae vseie 
made at Herne, with the assistance of George May, Esq., 
of Stioadhouse, and in the presence of a large company, 
Capable of accurately distinguishing their results. 

It teems proved by the foregoing experiments, that, so 
far from the luminous substance being of a phosphorescent 
nature, it sometimes shows the strongest and most coiistunt 
light, when excluded from oxigeu gas; that it in no eir- 
Gumstances undergoes any process like combustion, but is 
actually incapable of being inflamed ; that the inereuse of 
heut, during the shining of glow-worm*!, is an accompani¬ 
ment, and not an effect of the pnenoinenon, and dependt, 
upon the excited state of the iusect; and lastly, that heat 
and electricity increase the exhibition of light, merely by 
operating Kke other stimuli upon the vital properties of the 
uriimat. 

in confirmation of these opinions, 1 may quote the liigii 
autUoiity of the secretary of the society, who has found, 
that the light of the glow-worm is not rendered more 
brilliant in oxigen, or in oxigenated muriatic gas, than in 
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common air; and that it is not sensib\]^ diminished in 
hidrogen gas. 

I may farther add, that Spa1kinzani*s experiments of Spillanwnrs 

diffusing the luminous liquorof the medosain water, milk, 

, 1 1 .1 ' , . «, . , against hi<s 

and other nuids, arem direct contradiction of his own theory; ^wn theonr. 

^ as is also the extinction of the light of these mixtures by 
the application of a high degree of heat. 

If the light emitted by animals derived from their Their light not 
food, or the air they respire, as supposed by Carradori, food^r 
piienomenon sbpuld be iocreased or diminished, according 
to the quantity of food or air, that the creatures consume; 
but we do not find this to be the case; for in those situations 
where they are sometimes found to be the most luminous, 
they aie deprived, in a great uieature, of these assumed 
sources of their light. 

[n fact, the luminous exhibitions of living animals are and indepen* 
not only independent of all foreign light, but are frequently dent of foreign 
deftroyed by the latter. I have always found the shining 
of tlie medusui to cea^'C upon the rising of the moon, or at 
the approach of day; and when out of the sea, I never 
could excite them to throw out light, until they had been 
kept for some time, in the dark; all the luminous insects 
likewise secrete themselves as much as possible duiing the 
day time, and go abroad only at night. 1 have, it is true, 
found, that the scolopendra electrica will not shine, unless except pefhfip.i 
it has been previously exposed to solar light; but { have mihescolo- 
observed, that it shone as brilliantly and as frequently, 
after being kept a short time in a light situation, as when 
left uncovered the whole day. The eircumstanre of the sco- 
lopeiidra requiring exposure previous to Ms*giving out bgbt 
is very unaccountable; ■as the insect, when left to itself, 
always seeks as much as possible concealment 'during the 
day; indeed it is the opinion of some naturalifis, that it is 
killed by the liglit of the siin. 

The opinions of Brugnatelli and Carradori are con- wheiher light, 
nected with some general doctrines, respecting the nature '^•'"'■''*1 
of light, which I shall not at present venture to discuss. 
it appears to me, that the question is still unresolved, 
whether light has a substantial existence, or is a pheno¬ 
menon depending upon certain operations or conditions of 

Ii. 2 * the 
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tke ordinary forms of matter. But the l»i}^bly infjeniou* 
researches of Count Rumford, on the laws of what have 
been called subtile fluids ; and the extraordinary advances 
lately mode by Mr. Davy, on ilie decomposition of sub¬ 
stances, that were hitherto looked upon as elementary ; 
give us reason to hope, that future investii^ations may un¬ 
fold views of the material world, of which we can at pre-' 
sent have only au indistinct conception; that new modes 
of analysis may enable us to see things, not through a 
glass darklyV’ but more nearly us they are; and that the 
boundaries of physical and metaphysical science, now so 
fa^ asunder, may be made to, approach c^ch other. 

Tn the present state of our knowledge, our business 
should be, to collect, arrange, and compare phenomena, 
aut the {the- rather than to siieculate upon their na«tire. iSevertheless, 
noineiia c u- j gaQjjjQt lefraiu from observing,, that ttie circumstances at- 
inaN are-rather tending the luminous appearance of living animals aie 
more fevourable to the supposition of light being n 
supposition of property^ than a substance. The quantity of light emitted 
oy aavanimal in a certain time (admitting it to be mutter) 
far exceeds tliat which could be possibly supplied by thc 
aources, whcuce it u> usually supposed to be derived. Thus 
the luminous appeorunce of some medusn> may be conti¬ 
nued wid) the ifitei mission of short intervals for an indefinite 
Ume,iUOtwit)3stapdingthe cieature be kept in darkness, and 
without any other food, than what a small quantity of fiitet- 
edi seawater would afford,. The uninterrupted and long 
coaUuued lights that is sometimes evolved by the luminous 
sacs and the ova of the glo-w-worm, is also inconsistent 
with the notion of an occumulatlon and subsequest dispersion 
of a rnatcriial substance. 

I shall terminate tb,is |raper by an enumeration of/the 
several conclusions, that are the result of the observations 
i have been able to make upon the phenomena of animal 
light. • 

rjenerui cmij- The property of emitting light is confined to animals of 
stH^rfons. simplest organization, the greater number of which are 

inbabitonts of the sea.—The luminous propeity is not con- 
sfiint, but, in general, exists only at certain periods, and 
in paiticular stales of thq auimars body.—The power of 

showing 
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showing ijght resides in a peculiar substanqp or fluid, which 
IS socaetitnes situate in a particular organ, and at Others 
diflFused througbont the animurb body.—The light is dif¬ 
ferently regulated, wheu the luminous matter exists in the 
living body, and when it is abstiacted from it. In the first 
^case, It IS intermitting, or alternated with periods of dark¬ 
ness; lb commonly produced or increased by h muscular 
effort; and is sometiines absolutely dependant upon the 
will of the animal. In the second case, the luminous ap¬ 
pearance lb usually permanent until it becomes extinct, 
after which it may be restored directiy by friction, concus¬ 
sion, and the application of warmth; which last causes, 
opeiate on the luminous matter (v^hile in the living body,) 
only indiiectly, by exciting the animal.—The luminous 
matter, in all kituations, so far from possessing phosphoric 
properties, is incombustible, and loses the quality of emit¬ 
ting light, by being dried, or much heated. The exhibition 
of lig^t, however long it may be continued, causes no dimi¬ 
nution of the bulk of the luminous matter. It does not 
require the presence of pure air, and is jiot extinguished 
liy other gasses. 

The luminous appearance of living animals is not ex¬ 
hausted by long continuance, or frequent repetitions, nor 
accumulated by exposure to natural light; it is, therefore, 
not dependent upon any foreign source, but inheres as a 
property, in a peculiarly organized animal substance or 
fluid, and is regulated by the same laws, which govern all 
the other funclions of living beings. 

The light of the sea is always produced by living atii- Luminousnejb 
mals, and most iVequently by the presence of the medusa 
scintillans. ^ 'When great numbers of this species approach 
the surface, they sometimes coalesce together, and cause 
that sifowy or milky appearance of the sea, which is so 
islarmiug to navigators. These animals, when congregated 
on the surihce of the water, can produce a flaSR of light, 
somewhat like an electric torruscation. When the IiimU 
nous medusae are very numerous, as frequently happens in 
confined bays, they form a considerable portion of the 
mass of the sea, at wliicb times they render the water 

heavier 
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heavier, aud more nauseous to the taste; it is therefore 
advisable always to strain seawater before ft is drunk. 

The luminous property does not appear to have any eon- 
nection with the economy of the anhnuls that possess >t, 
except in 1 he flying insects, which by this means dis<ovtr 
each other at uight;» for tbe'^purpose of sexual congress. 


E:^lflnation of the Figures. 

%k ^ 

Fig. 1** The cancer fttlgens, discovered by the Right 
Hon. Sir Joseph Banka, of the natural size. 

Fig. 2. The same animal magnified. 

Fig» 3. The medusa pellucens, also found by Sir .losepH 
BankSf represt^htfd ot the natural magnitude. 

>Fig»4. limuiuB noctiloeus, discovered by Captain 
l^csburgh, oqinsidumbly enlarged. 

Fig. 5. Tbelnminoiis medusa, discovered by me, which 
I conceive to be th^ medusa hemispherica: it is shown of 
tbt largest size I with. ' 

Fig. ti. The central process of this animal's body magni¬ 
fied in order to eSipiain its structure. The thick teutacula 
in which it terminates are seen covered with small cups or 
suckers. 

Fig# 7* The beroe fulgens, discovered by me, shown in „ 
its most elongated or reloxed form, which it i^omes com¬ 
monly when swimming quickly. 

Fig. 8. The samite annual in the most contract|d form. 

Fig. 9# The mj^te species of medusa, dyicovered by 
me, which is the frequent cause of the luminous ap¬ 
pearance of the sea^^^represented of the natural size. 

Fig. 10. The same anjinial magnified, exhibiting a puck¬ 
ered or tucked-in appearance on one side. 

Fig. 11. Is the apit<^kule discovered by Funster, «f the. 
natural dzm « 

^greatly magnilkd,^ in¬ 

ures are copi^Mi r|he orb 
pd^sion of t|ie Sir 


Fig. l2.*The 
^tesiinal parts. 


,SM % 





* F%s i, S, and 3, will b: found in plate IX Ofi 
lame, the rest in plate 11 of this. 
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Fig. 13. Is an enlarged view of the inferior surface of 
the abdomen of the lunipyris lucida, after the integument 
had been removed, a a if lepresent the three masses of 
luminous substance, which are applied to the three last 
rings of the abdomen, bb b the arraiigetilent of the^cel« 
^lular or interstitial substance on the other abdominal rings, ' 
■which gives the pale colour to the whole belly of this 
insect. 

Fig. 14. Represents the common glow-worm, with the 
posterior portion on the back cut away to eNpose the sacs 
of luminous matter in situ on the last ring of the belly. 
a indicates the sac of one side; the intestine is seen to lie 
between them. 

Fig. 15 and 16. Are the sacs of the glow-worm prodigi¬ 
ously magnified to show their 'structure. Fig. ]6 is cut 
open to expose the luminous matter it contains: the coat of 
the »ac IS btill seen to preberve its figure. 

Fig. 17 . Is the elater noctilucus, with the shell of the 
corsellet removed on one side, by which the organ of light 
is uncovered, a the yellow transparent spot of the corselet. 

~b the oval mass of luminous substance surrounded by an 
irradiation of the interstitial substance, c the ends of the 
muscles which were on the inside of the corselet. 

Fig. 18. Is the posterior angle of the corselet of the 
elater noctilucus magnified, a the radiated appearance 
which the interstitial substance^has lonud the oval mass 
of luminous mutter. IThis mass is seen to consist of a 
number of smaller parts. 6 shows thu appearance of the 
interstitial substance, whete it posaes down between the 
muscles, c the ends of the muscles of the back, d the 
bhell of the corselet. 

Fig. 19* Represeritb the elater ignitus, a is the mass of 
luminous substance of one side, seen indistinctly through 
the baqk of the semitransparent portion of, the corselet, h 
IS the luminous mass of the other side» ex|iosedd>y removing 
9 part of tbe^shell of the cormdet. 


VII. 
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Hints on variims Modes of Printing from Autographs. By 
G. Cumberland, Esq* In a Letter from the Author* 


Sir, 


To Mr. NICHOLSON. 


lS your Journal is frequently enlivened by hints of im- 
jirovement in the Arts, no less thun by accounts of new in- 
Tentioftb; allow me, when it is agreeable to you, to occupy 
a page or two with some thoughts on a subject particularly 
interesting to authors; and which might, if reduced to piac- 
A ino'leof ticc successfully, be of general service to mankind. Every 
original writer justly laments the expense, difficulty, and 
would be very fraud, he is subject to, if he gives bis works to the press. If 
advantageoim therefore any method could be devised, to enable a man of 
ters talents to be his own printer, and take off his own copi?s as 

they were demanded, without thq inteivention of a pub¬ 
lisher, a new and bHIiiant era in the world of letters would 
be commenced; that would make thought and reflection, 
when jubtly employed, as valuable to the possessor as the ta¬ 
lent fur manual aits; and we might hope to see the day 
arrive, when the profession of letters might afford as piobu- 
ble a means of getting a fortune as any other profession what¬ 
ever. 

Materials sag- In order to accomplish this desirable end, 1 have, long 

jcstwl. jjj comparison every substance, that might 

possibly contribute to this purpose. Metals, wood, clay, 
paper,have not been forgotten; and although I cannot offer 
any one as having been fairly tried, (owing to a variety of 
Other occupations), yet 1 trust I may, by enumerating them, 
afford hints to others, that may ultimately be useful. 

Copper. My first idea was copper, written on by a stile through 

white wax, and when printed perused backwards by means 
of a mirror. *Biit this would have demanded the talents of 
Ol Blakey who alone excels in that art; or we must have a 

• I apprehend there w an omission here of some such words as the 
following. “ It might be written upon backsfard,’ ’ 


Copper. 


child 
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t'liild educated so to write witli correctness. Besides, cop¬ 
per is too dear ever to become useful. Vet tins method 
might do for short pieces, if furnished with Dr, Lind's press, 

(a useful instiuraeut, that 1 believe has never yet been de¬ 
scribed or published), and 1 have practised it, but i« lOo 
<*oslly to answer loi large works. Let us therefore suppose stencillinf 
* a kind of copper or biass latten to be rolled thin foi the pui- 
pose, and the wider to use a very corrosive ink, which in a 
sliort time would eat quite thiough the whole body. He 
would by this means produce » steiicil as fust as be could 
write, by means of which he Would be enabled to print the 
liglit way. 

Again let us suppose he were to make use of capital let- Paper stencil, 
tors only, acting us punches on paper, he would by this me¬ 
thod hu\e a paper stencil, that would last as long, perhaps 
longer, tlnin the latten one. 

Till foil again might be used in this way, or fine Tmfoil, or bis« 

plates of bismuth, for common ingenuity might oveicome 

the difficulties of the O and other letters by ties. Many 

people will smile at the idea of a paper stencil, jWho are ig- •'and miprfs- 

iiorunt of tlieaiutuie of paper when oiled: hut I have been 

» • ' 1 1 • .. taken fwni an 

witness To Dr. Lind, ot Windsor, printtiig from a single pro-oiled paper 

file of the King, cut in paper, after he hud used it for many 

thousand impressions, and saw that it was still unimpaired. 

Again let us imagine thin sind cheap pannels of wood Wood covered 
dipped 111 fine plaster of Pans so to coat both sides, and plaster of 
then smoothed and well haidened by oil: would not such a urrolief.” 
block afford good impressions, if we were to cut down its sur¬ 
face, and leave the relief in cameo > Tins I have tried in 
blocks of plaster of Pans, and made clear and good im¬ 
pressions from a drawing thus cut out of a sumll block; 
winch, if not so hard as wood, is still hard enough to impress 
with, awd, wheie few impressions only are wanted, a very 
good substitute among men who can make their own draw¬ 
ings, especially where they*are objects that du not require 
effect. 

I have aUo imagined, that for diagrams, or plans, very 
thick paper firmly glued to a smooth board would, when the cui 

interior of the design was cut away, give relief enough lor 
printing, provided the lines weic close enough; but in 

printing 
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Easy to eri' 


prtntitiii^ such a» tb’s, we onj^ht to apply the paper 

evteiifled (juite uiul isttike tl down by a blow IVom a 

flat biiiouth uibirtiment of the sue ol the block. 

Pontipool On a Poniipool tea boa id I can with a common stile or 

diy point at any time, with as much ease as 1 can diasv, 
make an etching w'here not much foicc is lequired. By the 
same rule I can write on it, and use it as an engraved plate, 
Thepaperteaboardbndghtperhapseven befound more useful. 
Easy to eo' On pewter, made very soft, it is easy to engrave, but very 
j^’oveoii pew- people know, that on copper also it is as easy to draw 
or €.n copper provided'you prepare your ground of 

slightly Loated common svlute wa\ spiead over it with a dubber when the 
plate IS hot. This tlijn coat of white wax is useful to re- 
Pencildraw- ceive a pencil tiacing of your drawing, which may be depo- 
10 ^^ eiNtly en- sited oo it by a sliglit friction applied to the back of the 
|vaytd tUui. pt^po,^ ot if large bj' the rolling press; and also serves etfec- 
tually to pievcut thediy point, or Mile, from slipping when 
yon begin to scialch the copper through the waxen coat. 
The burs yon may take olf by the common mode, or by 
charcoal partially if you want effect. 

. But to return from this not quite a digiession, (for if we 

can learn to write backwards this dry point graving, through 
while wax, would be the best method of executing plates to 
imitate writing, and is 1 believe now used by writing en¬ 
gravers), let us consider cheapness of block as an absolute 
IncoTnbu=.iibV desuleratum; and think uhether, if we can find a material 
that resists the effect of flame, we may not wnte with that 
material, and char the rest a little way in, so as to leave a 
cameo letter—and if such a plan could be executedj poplar 
and beech might by roaclnnery be soon reduced to level and 
cheap blocks. You will perhaps jourself smile when 1 tell 
Blocks ot rar- jou, that I have used blocks (if they may be so called), of 
pieces of carrot, toimpicss mathematical figures of soliel 
forms for the purpose of lacihtating mstructiou; and that a 
pack of card* were thus made by a son of mine on an emer¬ 
gency, using ir.dian mk instead of oil colour. 

A «cal for I’o Stamp prints, drawings, or such sort of property, a vo- 

liruiis or dia’^-lule shell ground down on a hone makes the securest seal 
H S’, not eaiiily i i i f . 

luntdK'd. world; tor two cannot be made exactly alike. Sec¬ 

tions of bhclls are indeed the best seals we can have, if we 

wish 
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to avoid imitation. Pearl shell and ivory are however 
loo dear to brinj^thein even into use as plates, and th« same 
objecUoii in a less degree lies against box wood. Glass, by 
Mr. Walker’s method, decomposed bjMhe Swedish acid may, glass, 
we all know, be easily used as a substitute for both plates 
and block*.; but it must hrst be ground flat, and that ex¬ 
pense puts an end to its utility. The soft turtle-shell might Other materh 
j^ierhaps, when veneered on wood, be found to answer the 
purpose of printing—but this again will depend on itsahain- 
danre. Silver also can be delicately destroyed by quick 
silver so as to make a block for printing, the form of the let¬ 
ters being first traced in varnish or thick* oil; but this would 
only do for ciphers, or small heads or tokens, for obvious 
leasous. 1 have also thought, that, if we could write on a Writing m 
block of stone or plate of glass with an ink so thick as to 
leave the words in relief, we might, by pressing putty on it, 
take a cast snflicieiitly durable to make many impressions ; 
or Uins cast it in plaster of Paris from the relievo on the 
smooth block, but this would print the woids white on a 
black ground; perhaps as good or better thati black on 
white, as less iluzzhng. 

There are other ideas, but these are enough I trust to 
rouse our thoughts on this impoitant subject, and lest I tire 
you and your'readers, I conclude b/assuring you, that al¬ 
though 1 have not the honour to be known to you, I am 
always, . 

Yours, &c. 

G. CUMBERLAND. 

Bristol, Nov. 17, 1810. 


Vlll. 


On the Classification of Chemical Agents, 'By Marsh a it. 
Hall, Esq. R. M, S, E. hi a Eetterfrom, the Author. 


Sir, 


To Mr. NICHOLSON. 


In your Journal for November, you have given insertion 
to a small communication from me, “ On the Combinations 

of 
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of Oxi^eu;” ] now transmit to }ou an application of tbo 
principle there proposer] to the classification of chemical 
agents. I shall first present in order the arrangement, 
which I beg leave to suggest; and afterward, by way of elu¬ 
cidation, will add a few apposite and necessary observa¬ 
tions. 


CIa«sification 
of cbcn)ic>il 
«g**nts. 


(Jtassification. 

^ Class [ Attraction. 

Class 11 Repulsion, 
as producing a varied state of these, 

1 Heat, 

.T Chemical rays of the suu, 

4 Electricity, 

5 Galvanism, &c. 


Class 111 Oxigen, 

—IV Aoxurets. 

1 Simple combustibles, 
' 2 Metals, 

3 Metalloids. 


Class V Oxurets, 

1 Compound combustibles. 
a Sulphur. 

h Phosphorus. 
c Aaote ? 
d Hidrogen ? 

2 Acids, 

3 Oxides, 

4 Alkalis, 

5 Earths, 

6 Water. 

< • Class VI Miaeral. 

—VII Vegetable, and 
■ VILI Animal compounds. 

SLtudjr uf a SCI- Precise knowledge of the recondite phenomena of any 
Sttca to begin can only be attained by him, who has previously 

acquired 
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acquired its principles; the study of chennstry is therefore vrithiu princi. 
properly l^guu by an attentive consideration of those prin- 
ciples, by which its operations are produced and explained ; 
and consequently that arrangement would appear to be the 
most proper, in which these are made to occupy the first 
jplace. 

But £ proceed to speak of the three classes, which are pe- Clas';ef peru- 

culiar to the arrangement proposed. The first of these con- rlmg^ment 
tains one substance oply, namely oxigen. My reason for 
devoting to this matter one whole class is founded on its 
very extensive importance, and more especially on the rela- Importance 
tion which in Uua jdau it beais to the two classes that follow. ^ * 

I believe there is no substance in nature,which is not capable 
of entering into combination with oxigen, except those sub-, 
stances which have already suflered a combination of this 
kind : such is the universality, and consequently such flie 
high impoitance, of this chemical agent. 

This circumstance, added to the view of the relation of its 
combinations to each other, which I have partly given in my 
former communication, will, I trust, justify the plku, which 
i have adopted. • 

The fourth class comprehends those substances, which Sub^t.inoviR 
do not contain oxigen; the fifth comprises all substances,• 

I ■ I f ■ , mi 1 <1 1 f 1 

which do contain thiii matter. 1 he articles oi the fourth bme v-ith 
class do all combine with oxigen, and (as has been formerly 
stated) generally with each other: some of the individuals 
of the fifth class unite with a still furtlier quantity of oxigen, 
and, Hs'in the last case, generalh with each other. But no 
individual of the fourth class "will enter into combination 
with any substance which is included under the fifth. 

It has been said, that all the substances of the fourth 
class will corobiiie with oxigen; they may therefore all be 
converted into aitides of the fifth class; and hence it be-oxigen. 
comes possible, that any two substances whatever may, 
through the medium of oxigen, be made to combine. • 

I have alleged, that the substances of the fifth class will Substance^ m 
eeuerally combine with each other; this however is not 

° J ' corabiiiefr<*iiC' 

universally the case; for when this combination does take r>lly, t>iu not 

place, curtuiu states, or degrees of oxidation, in the respec* 

tive articles, are -equircd. Many acids (lls^o!ve oxides m rcqinr'nj*.i^'c. 

cerUm 



CLAtfSlPlCATION 01^ CHEMICAL AGENTS. 


New names;. 


cnHar i^ate of certain states of. oxidutiGo only. Thus if sulphate of iron 
oxidation, exposed in solution to the action of the atmosphere, the 

iron hecome farther oxidated, insoluble in the acid, and 
precipitates. Hence arises an extremely curious fact, 
namely, that a metallic oxide may precipitate a diti’erent 
oxide of the same metal. And on the other hand it some¬ 
times hiippem, that an oxide will only combine with an and 
when this lattet eoiitaius u certain proportion of oxi‘;en : this 
occurs in the mixtuteof the oximipnatic acid with the al¬ 
kalis: a mutiaie and hyperoximuiiate of the alkali are 
formed. 

!irdi^po.,mgaf- Or if a com hi nation of this kind should take place, an 
*^“'*^* enerj^etic disposing'affinity is exerted, so that oxi^en is at¬ 

tracted, and the appropriate states of oxidation come to be 
fulfilled; as is exemplified in the sulphurets, sulphites, 
phosphurets, &c. ^ 

New names. With regaidto the names, which 1 have suggested to ex¬ 
press the articles of the fourth and fifth classes; 1 am by no 
V means convinced of the necessity for their adoption, and 

less btill am I satisfied with the denominations, which 1 have 
‘ , ventuied to otter, especially with that of aoxurei; or, as it 

might be rendered, anoxuret. The term oxiirtft was chosen 
from its conforniity with the general plan of chemical no- 
meiiclature, as in the examples, sulpliuret, phosphutei, hi- 
di'oguret, &c.; the privative particle u is piefixed to this 
term, to denote the substauces ot the fourth class. 
Arrangement The plan, winch airanges cbeniu'al substances arcoiding 
aselemimta^y elementary, or compound, is, from'the daily ad- 

or compand vanoernent of chemical science, perpetually subject to 

lual'chlngof*^* change; for that substance, which we consider to day a** siai- 
* pie, may very shortly be d'scovert-d to be compoundej. 
The classification of substances, founded on relations vn their 
chemical properties, since it is not liable to change fiorn dis¬ 
coveries in the anulysis of bodies, will be more peimanent. 
AdviintJiTM of 1 imagines that the arrangement, which I have suggested, 
ilic rfuiiior’s Yi'ill be allowed to possess, independantly of the ad\aiitages 
of the latter plan, certain others, which are peculiar to it¬ 
self, and by no means uniinportant. 'Fhe u8»i>..iai)ce which 
♦t affords to the memory, and the cxtcMive ki.ow ledge it 
* coiivtjs 
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conveys of substances which admit of, or r^ist, tnutuul com- 
binatioDy are the advantage's to which 1 allude. 

1 anil Sir, 

. Yours obediently, 

MARSHALL HALL. 

• University of Edinburgh^ 

Dec, 13, 1810. 


IX. 




Remarks on Military Rockets; by Mr. Hume. In a letter 

from the Author, 


SIR, 


To Mr. NICHOLSON. 


^JThe description of the military rockets, detailed in the 
last number of your excellent Juunmli^tifl'ord^ iiie another 
opportunity of recogniiEing the bchemes and (iroposuls, 
which, above seven years ago, I ottered to ,lhe liourd of 
Ordnance. On this subject 1 have more to say than would 
be proper to intrude upon your pages, which ought not to 
be overciturged with controversial matter; hut as this ques¬ 
tion is of considerable import to m}self, for re.isons 1 will 
not here explain, 1 trust to your indulgence to admit this 
letter into th« Philosoplncul Journal. 

In your correspondent's cominuiiicatioii, there are some 
monopolizing assumptions, concerning these instruments, 
against whicli 1 must enter u decided [»rotist; putticuhiriy 
as 1 feel any chaiacter u» well us name i in plicated in the 
question iu all its bearings, whether it concern the roc kets, 
or, as they were ongiiially named, the pyrotechnic 

The liist of these sweeping conclusions is the fullowmg. 
Spi>aliing of lockets generally, the author luiotuis us “ ot 
their not having been Used until leiy recently as impieinents 
of waifaie.” 

Now, to set this a'-'.eition at rest for ever, we iuivt only 
to lelcr to the lute wata in Indui, undei Marquis Cornwal¬ 
lis , 


Iinproverrient^ 

to 

tlie B i.i rd of 
Ovdoantt' hy 
the author, 


and ap|)Hcable 
lo missile 111' 
strunu n s iii 
gmural 


R ■ I ei used 
HI ihe vr.iFs of 
lildu 
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lis; and, I should think, there were few officers on thH,t 
•xervhv, who did not witness the ert»plo} ment of rockets as 
“ implements of warfare.” But this is not all, for in 
Maior Dircm’s “ Narrative of the Cannpaign in India, 
1792,” we lead of “a heavy Bre of cannon, niusquetrj, 
and rockelf, opened from the worlds.” The author adds, 
indeed, that “ the Bre from the garribon was luckihj ill di- 
*i vectcd.” In other parts of the same >olume, we have— 

“ 1’he enemy’s line, on being approachtd, opened upon 
** them (our troops) with g'Hpe, musquetry, and rotkels. 

—“ The Snitan—bent a pari) of his people with rockets, to 
« disturb the camps during the night.” In almost every 
chapter we may observe the military lockcts are named, as 
well ab rocket-boys, or those people, who had the chief 
management of this department. We are frequently re- 
mnM by the Major of the grc.it clumsiness of their wea¬ 
pons, the bad discipline, the ill directed lire, and other 
analogous instances‘of the rude state of these natives, which 
show how far they are behind us in military science; we 
must, notwithstanding all this, acknowledge, that in the 
use of rockets as *“ implements of warfare” they have a 
prior claim to any man in this country, 
sinking in. But 1 do not rest upon this single authority, although 
stance of thL'. jg ^j^ted full nineteen years ago ; tor, in the 3d vol. of 

the “ AsiaticRebcarches,” there lb the tolloniug paragraph,^ 
in an account of the battle of Paniput, on the 7th of 
January, l70l—“ As the Roliillns had a great uumbor of 
“ rockets, they tired vollies of hvo thousand at a <i?ne, 
« which not only terrified the horses by their dreadfiU noise, 
“ but did so much cxeculhn ahot that the enemy (the Mah- 
rattas) could not advance to tiie charge. ’ - 

Hence, wc mubt obb«'rve, the rockets were i.otappropiiated 
t9 purposes ot mere aiiiustMuent and show, Imt positively 
as iinidemmts of loarfarey more than JiJii/ years hack bora 
the present, day ; tor we ought not to suppose, iliat these 
in8truine>ltb weie all invented and consti acted on the very 

day of the battle uf Painput. 

Having thus got lid ol one object, I shall now take leave 
lo resist anothei; which, a- it hinges upon the last mfeience. 
ceriaiiily stands upon no better foundation. 

In 





tri ft noie^ that it should fttif he eotiretj' lost, we life irt- The inventtOa 
forrtied thdt ** The iiitentitfti'* Af the rtfilitary i^chet is rockiurtlw#^ 
ejfclu'^ively due to oofe gfertt^eihaivottty.’^ ' fore 

After what has been advanced Art Major ij^om’a ati“ 
thovitj', and the cases quoted frOth the ** Asiatic Re- 
acarchifes^’* it would be superdnode' f6 combat thi^ ^dsplngf 
asscrihm. Thete i* o most obvious distihctiod befeWeefa au’ 
inventor and an jn^roe^; ‘fof improvettnent defn^nds npoa 
dtherSt a's well as on the gedids and' abilities Af him Who no- 
dertaltej the mdnaghttidnt of thd drHcle lo IW‘No 
man wotiid'day, that Mr. JamehM^att of ti^sgoW iamtinl' 
the steanf Angide, and Pe^aVe the Madquis df WorceSterV 
Ceutusy of Inventlmis,’^ the nemeaof SateJy* NewCoftien, 

Crawley, and others ont of the cj^estion. Nor,‘8t the same 
moment, would any one withold/rom the worthy Mr. Watt 
all the admiration and gtutitude sojnstly due to this mcom- 
parable mechanic, thia wonderful, fliia' towering genius, 
who^e name in that particular branch cAn never be forgot¬ 
ten, typon this part of my stth|}det I, therefena* shall not ascnbabie 
odfer following as the most legitimjite inference; that 
thrreTis no scch person new living, US' the imentor of mili¬ 
tary rocketSu 

The outlines of my claim to " cerMUr on ciairaa of ti»e 

which So much of the conslrttcti<Mn, perfeetioti, and effi- •‘‘Ahot. 
ertcy of modem'rockets depehdi areahead^befbre the pub¬ 
lic*; and t have never retracted ft sitigle 85dlable of that 
appeal. The hetx 4 or of the pyrotechnio-drrrotv, 

however my original design may have been tortured and 
garbled, was proposed by iilyarlf; and it is of little coo'- 
«et|«uencetd'me* which enddf the instrument is preferred 
to tieg^n the combustion, at^'long as the effect eventually 
luceeeds. 

That many veiiy impcrtanf improvements huveaucceeded hjs sug^e.^, 
fl'mee Oot. t ftid peffectly disposed to allow; I am in.pr«vsi 

not inclined' to arrogate to myself ^ws title of *an hivmtor **^***"‘ •> 
of military rockets, nor con I nllotr it, as I have said, to 
any other person whatever. Cin'unbtantial evidence is 
often of the utmost value, and, when complete, is sjenerully 
amply conduaive—in my case this species of proof la not 

• Gentleman's Magatln®, Feb 1808, And Tunes, Nov !<*, ]809. 

Voi<. XXVIII.—Jan. IS 11. F ^eticieni. 
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ON HILITAET EOGKETB, 


A aliort 
«(ateni«nt of 
has Ciise. 


deficiont* There were no iron rockets in use when I had 
the honour of being cxanuneil by GeneralsCongreve, Ooyds 
Drammond (sinews dendy 1 bfheye,) and othersy who formed 
that Concmuttee of Colonels and Field-officers of the Royal 
Artillery* A«' the sketches and drawingsy which I took 
wi^ me to as^t>hi dest^ifMdoOy were some years in tho 
Royal ,^rsenaly it is no onreasonable rjuestioh to asky why 
my ool rnstaofily jscaled up» andy if not returned 

to me* carefully preserred from the inspection of thosey who 

had ivO(|f^dal «Mi|>cera with Ibeiin- That these pfpeBe were 
nor so preserved* there is iio^ dilftgiilty in pcovigg.l etSd 1 jiiu 
compelled to say in the mildest t^ms, that .the whole trans¬ 
action bears the appearance of gyossi.partiality and injustice 
against myselfi as an humble individnaly who stipulated for 
netther fsroiir nor reward. I beg, once for alU to declare, 
that, of the gentlemen who composed the committee, speak¬ 
ing of them individuoUyt 1 have no certain reason to com¬ 
plain ; at the same time, I must consider the whole question 
open on all points for discussion, if it should ever he^iv^i:^- 

‘ . 'i{'’ 

I am perfectly aware of a “ Reply*” to one of roy Imers; 

fo this however 1 shall never make any specific rejoinder, till 
the name of its antbof js acknowledged by the editor of that 
newspaper; when 1 shall most willingly attend to all that 
this reply contaids, as well as to many imphrl'ant circum¬ 
stances, which for plaiii reasons its author has concealed. 

Lest I be charged with awMalling|piny of the above parti¬ 
culars, 1 shall close this subject by transcribing the last 
letter I received from the Board of Ordnance; and this is 
given to you rather as a vobcher, that I have bad some coit- 
nexiott with tbaidepartment, than as a proof of the validity 
of my claim. This letter was in answer to my last request, 
** to have |,he papers ond sketches reittfued with an official 
signature annexed.” I shoulthobs^^ however, that, when 
1 first applied for them, the dnswer^contained these words, 
on which I shall now make no ^mment.—** I am to ob¬ 
serve, that i cannot discover those papers were ever re¬ 
ceived in iwy office^*. The following is a copy of the last 
letter^to which I have above alluded. 

* Tiioes* Oetobsr, IG, 

« SIR, 
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Office of Ordwmee, 

** SIR, Oct. 22, 1806. 

•* In compliaiiee with the request, contained in your let- 
** ter of the 14th instant, 1 herewith transmit the Sketches 
** and Descri^ptions of your projectiles, which were submitted 
** to a Committee of Colonels emd Field-oi&etrs of Artillery^ 

•* in October, 1803.” 

(Signed) R* H» Cacw. 

i'-' 

Trusliaf I shall not be teased with any more ononymous 
ebservatioiis on this or any other attempt to vindicate ray 
elaim, 1 shall, for tHe present at least, quit this aubject. 

I remain, £hr. 

Your obliged and obedient servant* 

Long Acre, JOS. HUME. 

December 17, 1810. 




X. 

Remnrks on the Nature of the new Patueaptm md 

Sodium, in Answer to Mr* JDautomt. tn a Letter from a 
CofrapimikHt, 


To Mr. NICHOLSON. 

4 

SIR, 

nr 

J| HE great ingenuity displayed in Mr. Dalton’s new Mr 
System of Chemistry, of which the second part has justthcor> of ch*. 
appeared, must stinke every one who reads it; and should 
hia ideas prove hereafter to be reaWyfCoosisteat with fact, 
the science will indeed have attained h « happy simplicify”. 

It is not ray in|entia» to enter into a diaoussioif of the ge¬ 
neral merits of Mr. DaltonV Theory, but I wish to caU 
your attention, and, through the mediura of your valuable 
Journal, that of the chemical world at large, to that pnit 
of the work alluded to, which treats of the nature tjf the 
bodies obtained from the fixed alkalis, 

F 2 


Mr, 
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Htsreasons for Mr, Ottiton prefers the idea of potasbiuto Iw^ng a CoiH* 
n pound, rather than a «impie substance, becaube, r»hen potash, 
compound, which has been ptertouidy |ttsed (ip which case, he says, it 
consists of > atom of water and I of potash) is submitted to tb« 
action of thp Oalvaiiic battery, it gives out no Hidrogen: the 
effect of tha'C'leetifctty in to evolve ox^en at the positive pole, 
and this at'faes from the water of the hydrate—bpt the hi- 
drogea (dmved pf ppaifstt iWm^the same source) draws 
with, it an atom of potash to the negative pole, gnd they 
together constitute the oompouiMi atom polasMUlii, consist- 
iog of potash 43 Hh huhra^ti 1 “s: 43, and, thh residua^ 
potash ia unaltered. In the French method, by the gun- 
barrel experiment, a quantily of hidrogen is evolvec), and 
the rtsuhs are, potassium, oxidated iron, and part of the 
pptftidi employed* In this case, Mr. Dalton supposes (al¬ 
lowing however that the constitution of potassinm here is 
not so obvious as w)ieiu produced by electricity) that the 
hydrate is decomposed partly into potash and water, ^nd 
partly into potassuiin and oxigen. 

K«raarks on lu regard to the drat conclusion, that no hidrogeu ii 
.h,finit! evolved, when Jiisetl potash made the subject of experi¬ 
ment with the Voltaip batter^,^ where is the certainty of 
the fact ? At the temperature requisite for the fusion 
of the potash, the potassium burns as soon as it is produced, 
and why not the bidrogen too? Atmospheric air is pre¬ 
sent, and we might aJkK>x>«t well infer, that no potossiam 
is formed, as nq hidrogen; if the proof is to rest on our 
inability, under these circumstances, of preserving it. Vi'e 
may, to be sure, catch, though with difiiciilty, a momentary 
glimpse of the one, which the ituture of the other forbids. 
Con id the decomposition of potush ip Ibstoo* be conducted 
in close vessels, so as to co//e(.rtlie gaseous pro<lucts (and per¬ 
haps it might he done), probabiliy? is, i^vAhidragen would 

be collected at the nef^ative pole; aofd if so, all question as to 

the rompountl nature of potassium (at leastias to its being 
* 

^ The author here appears to have ^(len ^ifuo a inistal&e. Mr. Dal¬ 
ton is not speaking, of the d«-coiupo<;itiprt «>f potash while in a «Uue of 
fusion ; but of potash that has been previously fuseil, for the purpose o| 
eKpcTling i'tom it watir. C. 


formed 
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For'iiied by tb« nnioo of {>otadi ftn^ t^ogftk) Wlold be 
dooe awtty with at onee. * ‘ 

With rfspect to Mr. I>afton'i» second idea, 'that the hi- Remarks on 
dt^teof |»ntash in the guhbarrei e^cperiment seetita to be 
deeom posed partly into pOtivsb and lo^er, odd ^rtly ihto ® 
^pottassiuin and oxii^eh: ‘♦hat is th§" ot aHnity; 

vrhitjh produces this mixtsd deehrd^idoh? Mr. Dalton has 
told ns, pi 470'nnd 471* that at a ^d'^hent limash Temain4 
in tranqnil fusion —** but if ihe heat be ineteased, white 
“ fain«es bl|(}n to arise copk^nsly. The atkafi a»d ’wnter 
** hMh ewp&rate in this ca4e—thweftnte the prtfe^k cartnt^ 

“ be used to ejcpel the last portion of wktet from tlie al- 
** kali,”—It is not therefore according to himself the ttm» 
perature of the ** intensely heated iron tube/^ lior ite con-* 
tents, that separate the water from the potash} We ere 
speaking of the water of course in its undecomponnded 
state,—Mr, Dalton’s words are, (as stated above) “ into 
potash and water”. • ' 

Mr. Dahon calls the potash used hy the French phemists’ 
iIVthe foregoing method of decomposition, the^rsf Apdrofe, 
meaning, I suppose, that which consists of l particle of water 
+ I of potash, or, in p/oitt ‘Eng/»s/«, potash contuining 16 per 
cent of water, which is exactly the potash obtained by heat¬ 
ing any other hydrate, containing more water, to redness, 
and which cannot^ according to htnisclf, be farther dejinved 
of its water by heat. What then* I o&k wgalu, is the |joner, 
that produces this separatioti of water' and potash ? Iron 
heated to whiteness will dicawpose water, we know very 
welb t\ot that it will sepaiato it, mideeompomU from 
potash. B«t how does Mr. Davy exptniu the fact ? Ac- Mr. Darv’s 
cording to him, the affifnity of iron for oxigeti, dnd of |‘*P*^»st*on of 
iron for potassium, renders it capable of taking the oxigCn *** 
both from the pote^h,, autd the wetifr it cilutaius; and Jo 
this it is assisted by the ability of htdrogeh for potassimn, 
which at a high temperatnre is fapaWo of dissoTving it in 
large quantities, but deposits it again ,on couling. ^ This, 
in few words, is IVlr. Davy's explanation of the decom¬ 
position of potash by the gunbarrel. 'fhe reader may 
hud It more amply detailed in a note of that Gentleman to 
lus Bukerian l^eoture, iu the Philosophical Trousaeticns for 

iBoa, 
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1809, |>* 57*« f*Whap« Dftar having carefully perusedi 
that note, in which the following sentence occura.—“ So* 
** dium appears to be insohbh in hidrogen* and 

** this seems to be <^ne reason, why. it cmnqt be obtamedt 
“ except in very mionte quantities, in the experiment with 
** thegunbarr«fl.*****The reader faoy be rather surprised on 
turning to fp* 2$03 pf Mr« Dalton'S* new system, to find the 
following.—** Thnhgh Mr, Davy's original method of ob- 
** taining sodium by Voltaic electrieiiy is the mqst instrur- 
“ live, as to the natnre of the new product, 7il#t that of 
** Gay^LWac and Thcftaid is the most convenihitt when a 
** quantity of the article is required. ThatiSy to pass the 
“ •capour of redhot hydrate of soda over^iton tumtngsy in a 
** gunbarrei heated to whiteness** —Mr, Dalton thus recom¬ 
mends a process for procuring sodium by whotesafe, which 
Mr. Daey informs us will afibrd it only in very minntc 
quantities* Which of the two is to be taken as authority 
in this cAse? ' 

Another Tp follow Mr. Daltott u little ‘ferther in his argnm^ts 

artuneot of f<,j. oomnound nature of potassium, he s.iya, *‘ The 
Mr. IiaUon , . . * , .... .... , 

irora thehght- ** levity of it, combined with Its volatility at a low red 

ness of potas- « heat, agrees with the notion of its being potash and 
<f hidrdgen, or potastetted hidrogen, resembling the other 
** known compounds, of sulphur, phosphorus, charcoal, 
already an- ** arseuic, &c. combined with hldrogeii/* As to its low 
specific gravity bding a prodf in Ikvoor of Mr. Dalton's 
idea, it is answered by Mr. Davy in his pnper ** on the 
decompolsitlon and cortiposition Of the fi:^d alkalis," p. 31 
of the Philosophical Transactions for IfiOSf, in which 
^having stated that it was the opinion of most of the philo¬ 
sophical ^^itlemen, wbom be bad consulted, that the new 
substances shtmld be called metals) he observes, that their 
kvi(y is not sufilciedt i^ason for thaklitg them a new class, 
for there aiis reiperkable differettOes in thar respective spe¬ 
cific gravities mfiongthe metals,’as for instance, between 
pYatina and tellurium, the former Being neaify four times 
heavier than the latter,—** and in the philosophical division 
** of the 'classes Of bodies, the analogy between the greater 

• Joamsf, vol. XXIIl, p 266. 'f Ibid, vol. XX, p. 321. 

“ number 
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** nunaber of propertiesKoost ab^'aye.. W ^he /oundotiop. of 
f‘ ttrraogemeqit.” Now 1 think Mr, Dnlton will not deny 
this position» I rwoidd theroil'ore ask bioit whethq; tbe nunt- 
bet of analogous propert^js is greatest between potassium 
and sodhim* and the ge^seous compounds of h^rogen* 
which he has ennineruted, or betweeh the new and the 
eommon metals. If the new loetgl^ he hjrdrorets, it follows, 

I think indtsputjihly, that the eommop metals must be 
hydrurets; aW and for that matter, the reasoning derived 
from theb specific .gravities makes as maeh against as for 
the argument, or rather it is decidedly* ^o it. 

1 have alrei^y exceeded the limits, to which 1 intended Mr. Dalton’s 
to have confined my remarks on this part of 'Mr. Dalton's 
new, system; | shuH therefore hut briefly notice his observe- potassium in 
tions on the combustion of potassium in muriatic add* |t 
is very singular, as he says, that the French chemists, and 
Mr* Davy, should have, adopted the same explanation to 
account for the hidrogen produced, their views ^ the na- 
turp^of potassium being so different. That, at t|ie time he 
jeaiMie the experiment, Mr. Davy shoald have concluded, 
that water contained iu jthe gas was the source of the hidro¬ 
gen, was peifectly natural; but, if Mr. Dalton be correct, 
water cannot exist, either in this gas, or in fluoric acid gas, 
f vide new System, page 283) and em^equently Mr* Davy’s 
conclusion must Imve been wrong; but Mr. Dalton's, and 
that of Gay-Lussac and Theuard, that it came from the 
(mtassium, are not more correct, for the late admirable 
** Researches on the oximoriatic acid" Jtc., as detailed in 
Mr, Davy's last paper, Phil, Trans. 1810, ^ge 231*, Mi. Davy’s cx- 
prove, that the true origin of the bidrogeii was from the P^”**“*“°^**** 
muriatic acid itielt, independent of fater* This acid be¬ 
ing composed of, the peculiar simple body, oximuriatic acid 
tl must call , it old improper name, for want of a 

better), with a bas« of lxidroge%; %.tbe combustion of pot¬ 
assium in which a compound of oximtiriatic acid and pot- 
asipum is formed, and the base evolv^, 

Mr, DaUon,in bis appendix, mentions Mr. Davy’s paper The experi- 
jqst alluded to, but itill, retains his opinion, that the hidro- 2u”uil<Sc!i 

e Jourml, voU p t. 

gen 
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*o^*d^fhT* from lithe of the I 

Srogeti and an ca^mot but tjiipk the ftots prove ebeolutely the corttrery* 
acidifying sub- and that they Aye, supported by the e\perit»ent of the cdtn*^ 
stance. bu^tiori of ,e(|uel partf of oximuriutic acid and hidrogt^ 

which gave nsuriatic add for th'^ rc3.ult; t}ic aceu? 
rapy of wliioh ^ epti bH'Ve no dombt of, although Mr^ Dolton 
aeetns to hint, that implicit relituice o» that bead is pot to 
be placed on it« .Mr, Davy says it was attended svith a 
condousatipn of -iV Of sV the volume* #nd tho deposition 
pf a slight yuppur ensued, which wm alwpys 4^ stpullpst 
iquanttty when the g^ses were tjfriest* I|^|ton say«, 
that h® should have expected the condepsatipn to have 
atnpijiulpd to 4- or y on the coinmou hypotliesis; by which 
1 up^,orstapd|r t)iat he still conbiderb Qkjpai'tatic gas as a 
ppropoigod of jtiuriatic acid and pxigen. Now viewing n m 
jthiir lijiht, oxtninrtatic acid consists, according to Cheucvix, 
of 77*5 muriatic acid + 22*5 oxigen by weight. In the 
combustion therefore of lOO.measiftTs of this gas, with an 
equal qiii^tity of h'ldrogen^ the 0^»g*"n {reckoning its spe* 
citic giavity as I *125, atpiospherip ajr being 1*000) wppld 
take 60*48 measures of hidrogei^ and a condensation of 
90*72 would ensue, pearly half the whole quantity, aud 
vapour in conddemble^ abundance would be the conse** 
quence; but the slight portion mentioned by Mr. Davy 
resulted from another cause, as proved by its quantity dimn 
nishiiig, in proportion to the dryness and purity of the 
gasses employed. This imoaettse di^erence between the 
coudcusation that does actually lake plate, and what ought 
to ocpur, according to the common hypothesis, is, I think, 
80 incontrovertible argument in favour of Mr. Davy’s con- 
plusioo, that muiialic acid is composed' of a base of hidro-> 
gen united to a peculiar body, a sobstaoce s^i geuem, into 
which not a particle of oxtgen cpters, however similar thp 
phenomena attending its union with mauy bodies may be 
to those produced by thd' of' inflanimable sub*- 

stances in oxigen gi»t sivice, as Mr. Davy justly reinuVlcs, 
the evolution of light and beat are only to be regarded as 
evidences of iiitense combination. With rebpect to the 
oxigen of the hyperoximuriate Of potash, as it is called, the 
|dex that it is furnished,^ seems to pie to be 

the 
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t}je true onE, which in this case k in die state of })erojtidR5 
hut, ui its comtQon form (potat'h) it is only a pnotoicide. 

Potassiprn burns in fluoric aCid gas, and the result is Fluoric acid ^ 
“ fluateof f)ota»h ai»d some liitlrogen. The theory of this is not {i7coaipouiS* 
“ obvious,” According to Mr. Daltj^n’s views it is not; but 
k it too bold a conjecture to imagiue, that something simi* 
lar to what taKes place, when polussium is burnt in murk 
atic acid gas, occurs here also? und that hidrogen is pro- 
Imbly the base of fluqric acid gas, united perhaps to some, ■ 
os yet unl^nQjVn body, of the same doss as oximiiriatic gas ?' 

As th® siflsijarity Iwtween the pioperties of potaseiiim The samp ar- 
ond sodium is §o great, I omit saying any thing on the lat* 
ter, more thun the remaric already made, respecting the pota^ium. 
difleieuce in the results vvith potash and soda in tlie gun* 
barrel experiment. The arguments for tlie undeconrponnd« 
ed nature of potassium are equally applicable to that of 
i!><|diuin» r 

Frnm a candid review of all the facts, 1 think it must be Mr Dalton^ 
allowed, that Mt. Daltqp does not moke out his case; and 
that,p^absium and Sodium consequently stand in ‘the class, therefore not 
where their illostnons c5>^coveter hub placed them, ft wjU P™^d. ^ 
be observed, that almost all the arguments, which 1 have 
brought forward in opposition to Mr. Dalton's idea of the 
compound nature of the new metals, are derived frota Mr, 

Duvy’b papers: and it knot small praise, that be has sent 
his labours so perfect into the woild (new and difficult as 
they have been], that hk own condnsiuns, founded on and 
supported by his own experiments^ farm the ablest and 
piost perket defence against all the attempts, that have 

been made to overthrow them. 

^ JUSTUS. 


OhsffvatioHS oh the X)ffHtK»r/oa ITthtaWUy qf Spirit of 
Wine T/termometertf hp Fi,4UO£aGtJEs*. 

HavLiEx and Muschembroeck have asserted, that spi- Spirit thrrmo. 
ntof wine emplo^'ed ft>r thermometers in coura® ef time 

i 

• Jaurnst 4f>Pliy8»qu«S voK l.XVf, p.3l9;>. 


loses 



^4 StHllfOTIOM OF Dfl^ATAOrilTT IN SPIRIT TnEKMOMETERd. 


nitah iu dilatft. loses part of itti^lidtubiliTV, Nollet anJ Brisson maintam 
the coiitiury, u» the e!>,peiiein*e, asihey viy, of inoio tbau 


Tb's sh'iwn in 
€»ne made b> 
Kollet, 


♦n«l soothe' by 
lUwieu. 


IntesA^ to be 
Scicd agAin at a 
ftttuve (tested. 


thirty yeavb. TIse two hvllovvii.j* ijit'. however coolirm the 
opinions of Halley and Musuhembioeck. 

1 htu-oaspuit of wiae tbermometer, made in 1734 by 
Mr. Nolh't, dn the pituciples and under the inspection oC 
Keaumnr, Fiom fear, no doubt, that the wire marking; 
the freezing point might be displaceii, liTr. Nolle! wrote 
«rith his own hand on a paper pasted’on the inside of the 
lid of the ease of the thermometer the following note? 

The upper extremity of the stem of tht‘ themtometer 
** ought to be at ^4' :** tind at this point he has made a 
groove. Hence it was easy for me to place it exactly In 
the same situation, as when it came out of the bands of 
that able phtk>sopber» 1^'hen I Was thoroughly certain df 
this, I pla ed tlie thermometer in a vessel'full of pounded 
ice, iust meltings and in this state I kept it three days, 
adding fresh ie«, when the former was half m«]te4> and 
dr<*ining off the waterr The liquor in the thernoometer set¬ 
tled a degree and, a quarter below nought^^ and reomiued 
stationary at this point during the whole time it reinatned 
in the ice. This experiment was made on the 7th of Marcb» 
1807 , and tlie two following days. 

I have another spirit thermometer made before 1738, ac¬ 
cording to Reaumur’s principles, by Mr, Komieu, a learned 
natural philosopher of the Royul Society of Scieuces at 
Montpellier, who^e accuracy is generoKy known. Tiiis 
thermometer is enclosed and dxed in a large gla&b tube her¬ 
metically sealed, so that ft cannot have been deranged. I 
placed this at the same time in a vessel of melting pounded 
ice, with which it was completely surrounded ; and during 
the three days that this experiment continued, ,the spirit of 
wine eoutiitued stationary at tivo degrees and a quarter below 
nought. 

1 preset^ these thermometers, though grown very defec¬ 
tive, in order to try whether their dilatability will diminish 
still farther, tn the ineOn time ^^ese Observations appear 
to me suftcient, to induce us to reject the us^t of spirit of 
wine theriDometerddpind keep to those of mercury, whiih 
do uoi oppear liable to the same inconvenience. 


HEMARKSi 



JLKAtlr«18 Of AMfUftlbCe* ^5 

REMARKS, 

III a bubeequent number of the Journal de Phynque Mr. Corwction of 

Cotte observes, it ib somewhat surpnsing, thwl the newest g|*ateroTO*^'*^ 
Jthermonieter shuatd have lost m<m.i and he reminds Mr. 

Flan^er^ues that in 17^4 de Beaumuratid NoUet fixed the 
freezing point by water just beginning' to freeze^ which he 
adds* aceordnig to Mr. De Luc's experimeote, difiers 0'8® , 
from that of melting ice. By an oversight however he de¬ 
ducts these 0*fir from l'2d°»mid^ha8 reduces the loss of the 
thermometer to half a degree at most in 73 years. 

* Mr. Flaugergues pi reply admits the adiustmentof the ^hirh tenAs 

■.*1 I •■■^1 , fdUhcr to co*W 

freezing point; and very properly subjoins, that, as he had hxm a. 

placed it so much too low» the thermometer in reality did 

not rise so hij^, as when if was made, by 1*95^ + 0*8°, or 

2*05®* Avhkh amounts to neaily the same as the loss of Ro- 

niieq's, the freezing point of which was no doubt that of 

melting ice. This theretore pnly lends to strengthen his ob- 

servwtions; and he remarks, that two thej;mometer8 made by 

different persons, at very different periods, can hardly be 

expected to haveejcontained spirit of* precisely the same 

strength; which accounts for one having lost in dilstahility 

rather more than the <rther in about three fourths of the 

time. 

It is to be regretted, that Mr.'Flangi^giies did not exa¬ 
mine the dilatability of the.spirit in higher temperatures 
also. ^ * C. . 


XIL 

AatilyHs of the Amphibbfe qf>Cape de Mattes, in the King¬ 
dom of Grenada: by Mr. Lauoisr*. . 

T ' , . 

HIS amphihole is found among the volcanic products at Hornblende ‘ 

Cape de (^ttes. Its crystals have a hluck bus, and are ^roducii 

* Annates de<Cliimie, vol. LXVI, p. 335. Abridged from the An- 
nsles du MnsC’nm d''Rwt Nat by Mr. Baiulluu-I.^angc 
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AMPHlUOLe. 


forniecl of H nm^titode uf lamtuse, wJiich i>lve tlieni a elm* 
toyaut u|>pearaiir«* Tiieir fracHiHne U tfto»!>versf, and un¬ 
even, S^>ec, {^rnv. They »ciat**b and strike 

fi^e ti’ith steel, bnf nnt, lusily, 'ihw pnKnJtive*forin 
fl«d integrant particle arfe an obllcjue prism tcimiuated by 
Thofiiba. Beiore they mtU mto a black glass^ 

It breakii pretty readily; but is not easy to rwluce to pbw- 
der, moi’e on neconnt of the flexibilUy of its laniiuic than 
its hardness. The ci>ar!»e pemder k of a dull green, the 
very fine powder of ft greenish gray. 

When expfosed to a red heat it loses tbeiit 2 per cent, 
and retains on cooling a reddish hue from ihe oxide of iron 
contained in it. ^ 

The princitial object of Mr. Laugier in analysing this 
substance Was to conipiire ^lle nature and proportions of 
the comimiicnt parts of ampmlmle and actinote, between 
which crj’stallography finds a perfect rcfieinhlance. Though 
the results do not exhibit a resemblance so romplele;. Mr. 
Laugier does not think they rliifer so senifibly, but sOmC 
resemblance may* he found between the two stones. If 
the proportions of the substance that compose them be not 
exactly the same, at least we find in them the same prill* 
riples*; and it appeal's no less established, that the difler- 
cnees found in them are not any of ihoMC that infincnco 
the form of the crystals. The abscni'e of chrome and of 
an atom of potash in the amphiboie; the presence of a 
larger portion of alttiiline, and a doable rpiantity^of it on in 
the same stone; and lastly, some other clifPerern'es in the 
proportions of the remaining principles; do not e>seutially 
produce ftby tery remarkable chimge in the crystalIkation,, 
according to the observations of the most celebrated lAiiic- 
ralogistsf* Ic may not be tli^cless to oljserve, that the dif¬ 
ference between the proportions of the emulate quantities 

* Not vhoUy. 

t That is to say, whether a sionc coftUift n per cent of oxife of 
ir«}, or ehere twice a» luueh} idHim lo per «est of magnesia, or 
almost 80; tteov S per cent of alumiiwi or »«t l jier cent; H per rent 
of chriitue, or not a dugk; atom: the forift of its crystals may be pie> 
ahftly the iMirp% they awy rxhihti no 4ifisreft«r to their most cx- 
ipnrt disBictors* 


«f Cape fie 
* »le- 

icnbedi. 


Comparison 


of 
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the pvtijciplcs of these two stones rs tnnch*1ess consWer* 
than that which exists betweiEfh these quantities them- 
aetires, when ihesy are compared. Thu« the result of this 
comparative analysis appears to bitng acthiote atid atnphi- 
bole «o near together, thut it seems necessary to luctude 
them'in one species, as modern lutueratogy has already 
indtcaied. 

The following are the results of Mr. Lattgier's aii»l3sit 
of amphibole» compared with those of actlnott. 


Silex .•*<*»»***^-*» 

AmpUibole. 

. • • 4''2 • 

Actiiiote. 

• • • * 50 

tVimponwrtj 

Oxide of iron 

... . 

U *, 

ts ot the 
Sao, 

M<^gucsia. 

. • • 10‘90 • 

•»*. 1^*25 


Lime i»». 

• • • S'SO' • 

•••• 9*75 


Al mioe ... 

• * • 7‘€9 • 

.... 0*75 


O (* t nanganeue 

•• 1’15 • 

.... 0*50 


Chn 1 . 

• • • • 

.... 3 


X^otusl .. 

« • • • 

•. *. 0*50 


Water and loss 6:76,.. 

• • • e 

• 
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, SCIENTIFIC NEWU 


S&jf€d Suetet^ qf 


On Monday^ the 6th* of November, the Hoyid Socidtf 
ot EdmburgU mot fer the firs»t tUMC isi their new upuitmeiitH 
in George street, wlifan llltw/rhoatiaa Thomson read two pa- 
|Kir&, giving an.acci>aiijt ol the analyses o£ two new inwieralte 
fiom Gieeoland, To on© of the*^€ he has given tlie name of 
and to the othe* thut of ^odohle* In the famt he dis- 
coveied a corisiderab}© portion of cftriiitn; and in one ^wntli- 
sis he detected a quantity of^ a nvetallic entide ijorfectly tttw in 


Tv o new mU 
ueraK, 


out containTnj 
a I tw mttahir 
ox'de. 


-* Tbche nninberri rj-c here as in the ottginal; hot the sum total 
wooM amount only tu <iy m that thuMsis an emismon of w uj 
wlicie, C. 


Its 
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its properties, fer which he proposed the nenie of janoniutn. 
th« otli«rO*Sd The other mineral accori^Kig to his investieiation affords 33 

soda, and 3 of muriatic acid. By an analyiiis of 
sckL ‘ Eheberg^ the same c^nsatuents were yielded in the pro- 

po’rtions of 36 per qent, and 0 per cent. 

Waterspout At the next meeting, on the l$th, a short commnnicatiort 
was read respectipig a singular waterspoutji observed at 
Ramsgate. 

Fropertiesof On the 3d of iJeccmber a paper by Dr. Brewster was 
the lever. being a new depiQQstration of the fundam^tal proper¬ 

ties of the lever. Also a communicatMjat* h^y sir George 
Mineralogy of, Mackenzie, bait., relative to the hot springs of Iceland, 
Iceland. when sir George exhibited some beautiful drawings, and 
part of a series of magnlhcent specimens, from that country, 
which be proposes to deposit in the cabinet of the society; 
and at the last meeting, on the 17th, sir George begun a 
desciiption of the minerals when he exhibited 

specimens from the district called the Guldbiinge Syi^sel. 


NewAgricui- Mr.Clennell, of Homeiton, whosf institution of a Lite- 
turil and Com- rary^and Philosophical Sodiety at |^afkn«y we noticed a few 
^l*'®***' mouths ago, will commence with tlw new jear the publica¬ 
tion of *0 ** New Agnculttiral ^nd Commercial Magazine; 
or general Depository of Art, Manufactures, and Com¬ 
merce.^ It is obYious, that the subjects included under 
theag beads form the basis of the comforts, enjoyments, and 
interests of individuals, and thence of society at large; and, 
from the names of thobe who have already engaged to con¬ 
tribute to the undertaking, much useful information and fiee 
and candid discnasion may be expected in it. The term lo. 
cal has frequently operated as a bugbear, to prevCut the 
communictition of much valuable knowledge: but all our 
general information must originate from particular facts; 
and every fact is from its nature, iu one sem^e of the word, 
local; while no one can be so stiictly confined in its bearings 
and relations to this town, or that village, as to be incapable 
of furnishing usefpl hints or cautions to numberless others, 
if not to every one. Of this the conductor is fully aware, 

and 
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fttid wccoMingly soUcitH accurate and fiiiithfuiiiufbrmatiDU on 
all the'subjects conoected with his plan from every quar¬ 
ter* 


* Werner’s Theory of the Formation of Veins, with its Ap-Translation nf 
plication to the Art of Wqrhing {limes, has been translated ^ 
from the Germani by Dr. Charles Anderson, of Edinburgh, 
member of the Wernerian Society, &c. It is accompanied 
with notes by vthe translator, some of which relate to mine 
districts in out Mthd not noticed {>y Werner. It is none* 
cessary to say more of a work published about twenty years 
ago, than that it exhibits the results of nearly thirty j'ears in¬ 
vestigation by a man, whose experience and sagacity as a mi** 
neralogist hare long b^nacfctiow led ged. 


Dr. Joseph Reade, of Cork, has just issuing from the Treati:e<i m 
press some Critical and Practical Observul^ions on the Dis- ih* 

* " cy<3J« 

eases of the inner Corner of the human Eye, comprising the 
epiphora, tumour of the lachrymal sac, and fistula lachry- 
iualis, with a new arrangement and method of cure. * 


Co 



The communications from Mrs.Ibhetson, Mr. Dalton, Mr. 
Murray, and Mr. Bowditch, were too late for the present 
month, but will be inserted in the ucBt,number. 
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ARTICLE 1, 

[nquiries concerning^ the Sit^nijirafion of the word Particle^ 
as used by modern Chemical TFrifers, as well as concern- 
ivg some other Terms and Pht By Mr, John Dal¬ 
ton. in a Fetter from the Author, 

To Mr. NICHOLSON. 

Sir. 

In perusing the modern books, which are etiited under Mean.nx 
the titles of Elements or Systems of Chemistry, I have been chemical terms 
greatly perplexed in endeavouring to ifnderstand the mean- 
ing, which the authors attach to certain words and phrases, 
which are of perpetual occurrence, particularly wbeft treat- 
.ng of a£inity, but which the authors no where define. I 
allude more especmlly to the word particle, • , 

With lespect to the article ajfnity itself it is somewhat Afinity. 
remarkable, tliat different authors should view it in such 
different lights. Lavoisier in his Elements of Chemistry 
does not say a word on the subject, except a few observa¬ 
tions in hib preface tending to show the difficulHesof it, and 
its 'unfitness to be presented to a novice in chemistry. In 
VoL. XXvill. No. l'27— Feb. 1811. G speak- 
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hap tal. 


I'itegrant p»i(, 


’'Iicholiion^ 
I'lrst PriQci. 


Speaking of the pumber and nature of elements, be says, 

I shairtherefore only %dU on this subject, that, if by the 
term elements we mean to express tiiose simple apd indivisi¬ 
ble atoms of which matter is composed, it is extremely 
probable we know nothing at all about them.** Chaptal 
employs about -20 pages on affinity, two on the affinity of 
aggregation, and the rest on the affinity of compositioiv In 
the third edition of your First Principles of Chertlistry, I 
observe 10 pages on affinity, Berthollet has written a small 
volume on the subject. Fourcroy, Thomson, Murray, and 
Heary, have all cxpanded their views op thissubjwt pretty 
extensively, Frbm these observations it ithould seem, that the 
article Affinity in systems of chencMstry has been of growing 
uuportunce since the time of Lavoisier’s pubheotion. This 
may certainly be right; but as the subject is acknowledged 
to be one of the most difficult in the science, it is highly 
necessary, that authors should treat it with alt the perspi¬ 
cuity of which it is capable; the terms used should be clear 
and well defined; metaphorical ex|>fessions should be 
avoided; and ambiguities ilhould be guarded against with 
all possible care. 

Chaptal has been very sparing in the use of the term 
parttele ythen treating of affinity (I refer to your translation, 
2 d ed.); he only mentions it three times, twice unqualified^ 
and dnee along with the epithet elementary '; be seexis to 
. use integrant part, where oth^ra would use particle, and he 
defines It thus: ** two drops of water, which unite together 
into one, form a» aggregate, of which each drop is known 
by the name of an integrant part.” 

0 » the std^ect of affinity 1 observe you use the tcroi 
parisdes frequently, bul=oiily onoe m the singular number. 
No detinitton of it is ever giveu'; but the last time it occurs 
13 in n, very judicious^concluding remark, which I do not 
remember have seen in any subsequent writer; namely, 
** it sfwns reasonable to infieir» that two compounded parti¬ 
cles cqroing ^gather by attraction,'undisturbed by any 
other cause, should diapo&e themselves so us to apply such 
'udes of each together, at. are occupied by principles the 
moat attractive of eacb other,” Iti another, part of the 
chapter you observe, that •' the minutest partsj into which 

an 
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an aggregate can be imagined to be divicled without decom¬ 
position, are called integrant parts; but the parts into which Intefrant and 
it is divided by decupipositiou are called component paits 
or principles.** These definitions would be clear and intel¬ 
ligible to me, if the words I have put in italics were omit¬ 
ted the sense affixed to integrant parts is better than that 
of'^Chaptab and is the same as the most correct modern 
writers apply to integrant particles* But, after thus de¬ 
fining the terms integrant parts» I do not dnd, that you 
have agalp used them throughout ^he chapter. 

From the high encomiums, which several modern writers Bertholleton 
pass on Bertbollet’s researches into the laws of chemical 
affinity, I was induced to hope, that in a volume written 
exclusively upon affinity by so able a hand, 1 should find 
the term particle clearly defined ,in the fitst page. 1 took 
up the English translation, and .read 37 pag& without once 
meeting with the word particle, or any other word of simi¬ 
lar ibiport. I was beginning to think, that the author in- 
tedded to abolishHhe old doctrine of bodies cdosisting of 
extremely small parte bound together by a principlexif co¬ 
hesion, er affinity of aggregation, and to establish the one 
that bodies consist entirely of cohesion, when in the open¬ 
ing of the 5tb article I read, “ the cohesion of the mole- Molecalw. 
culm of a body is due to the reciprocal affinity of Ihese 
moleculm;** the word moleculaedld not again occur in the 
volume to my cursory observation. In the same page 1 met 
with the phrase integral parts* and afterward in the space 
of ISO pages the words jpurt and particle mere observed ifu 
about a dozen places* Whatever obscurity may be found 
in Bertliollet's researches then, they do not arise from the 
frequent use of the term particle, 

i 

* I do not know how Mr Dalton would ondenrstand the paseifej IS 
the words In italics were omitted j but tbe|r^appear necessfry, to eXf^rcss 
the true meaning wUh precision. Suppose a bi.igte. atom of sulphuric 
acid combines with a single atcjm of miner,el aiksili lo form a particle of 
biifphate of soda, and a crystal to be formed by ihe aggregation of such 
partiries: we Cannot actually divide it into these component pafts, 
though we can Imagine it so divided iThe word imogimd may be here 
taken as sfnonimuus with the word caflcetied of the geometers, and ha^ 
iicj necessary relation to operative or human practicability. 

G 2 “©T. 
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■^Dr lliAmsoit Dr. Thomson, 'Iii a short essay on affinity in ^jeneral, usifc> 
♦a term particle fie(]uei)t)v, and without any direct defini¬ 
tion ; but us he advances his idea of is gradually 

developed. Indeed he is ufiiiost the only writer, who has 
courage to talk of a particle, tvco particles, he, Homoge^ 
iieous particles are those of the same l>ody ; heterogeneous 
particles those of different bodies; thus “ a paittcle of iron 
and a paiticle of lead are heterogeneou'-.” Again, ** an 
integrant particle of water is ci inposed of particles of hi- 
drogen and oxigcn urged towaids < at'h other, and kept at 
an insensible distance, by beterogcmoiis affinity; and a 
mass of wafer Is composed of .in Tudcfinite number of inte¬ 
grant particles of that fluid, iiiged tow.irds each other hy 
homogeneous affinity,” lie bU[jposcs the particles of mat¬ 
ter to have figure and magnitude, mid adds, “ if the parti¬ 
cles of bodies have lengtli, bieailth, and thickness, we 
cannot avoid conceiving them as composed of an indetcimi¬ 
nute number of still more minute puiticles or atoms* INow 
the affinity of two integrant pellicles for each other must 
be the sum of the attr-ictions of all the atoms in each of 
these particles for all the atoms iu the other,” he. Here 
the meaning of a particle is very clearly pointed out. Co¬ 
dies, such as iron, are constituted of particles connected 
together by bornogeneous aftlnlty ; these particles aie each 
of them constituted of a certain unknown number of sub¬ 
ordinate particles, which last are ihe atoms oi ultimate par¬ 
ticles, into which the body is capable of being resolicd 
without decomposition. Thi* nonou is clear as far as it 
goes (I mean not as to its truth, hut us *>» tlie expres-.ion); 
it would seem howevtr to renniie *oau-thing to be s.ud about 
ihe cohesion of the .iiouis to totm a [i.iiticlc, lumuly, whe¬ 
ther it IS the tame or dnfert'iit li-uu the cohesivui ol the par¬ 
ticles to form a lui ■<-, -n other wouU, whether the foice of 
cohesion, which binds, ether the ctunij or first order of 
particles, is the ^»iiie as that wnich bjidb the second order 
of particle*. See'1 hornsoo’a Che»nisti\, 2d ed. vol. iii. 

Mr. Murray useq the term particles frefpjcntlv ; he com¬ 
mences hiS woik with the obseriatiou, that “all the pheno- 
ritena of chemistry aijhe from the uttr.iUions and repuNioii'i 
cJCfted betv."‘eu 1 1 '- pa ,.eic, of tDott^f” b.n i naie not 



85 


ON THE SIGNIFICATION OF CHEMICAL TERMS. 

been so fortunate as to meet with his definition of the un¬ 
qualified teim particJp. lie lias however given the best 
definition 1 have yet seen of integrant particle:^. “ The cal¬ 
careous spar, to take it an (‘xamphs niay be reduced to 
a particle, bej’ond winch the division cannot be earned with¬ 
out resolving it into its elements, lime and caibonic acid ; 
or, at least, it may be reduced to a ])article, beyond which, 
if its rninuttMiesB allowed us to operate upon it, it is de¬ 
monstrable its figure would not change. To these last 
particles, the resultof the mechanical analysis, Hauy gives 
the name of integrant particieSt and their union constitutes 
the crystal.*’ See (Uicinistiy, Ist edit. vol. i, page 56 - 
Aguin, on ini^egrrz/i/and constituent pai tides, “the consti¬ 
tuent or component paits are substances diiicimg in their i 
nature from each other, and fiom the substances they form. 

The integrant paits are precise!} similar to each other, and 
to the general mass, which is composed by their union; or 
they are merely the smallest particles into which a substance 
can be resolved without decompositiut^; while decomposi¬ 
tion is always implied in the division of a body into its 
constituent particles. The integrant parts are united by 
the force of aggregation, the constitm nt parts by chemical 
affinity,” &c. All this is more than peisiucuous; it is ex¬ 
cellent; and fiom the familiar manner in which Mr. Mur¬ 
ray introduces “ the smallest paiticles, into which a sub¬ 
stance can ♦be resolved without dceomj»osition,” and from 
the precise definition of them, one would be inclined to 
believe the author was going to say something more about 
them in the sequel; but he scaicdy mentions them again, 
while the unqunhhed teiin parhcles \t> perpetually intro¬ 
duced. 

Dr, Henry adopts the common distinction of the altrao- Henry’s Ciie 
tion of aggregation, and that of coinfKisiiion, or iiffimty. mistry. 

In simple bodies, therdbre, tlie cohesive uffuiity alone is 
exerted; but compoiiiKls are influenced by both affinities, 
their constituent or dissimilar parts being united by chemi¬ 
cal affinity, and thcr integrant or simiiur parts by the affi¬ 
nity of aggregation.” Chemistry, 6th ed. vol. i, page 
He does not however clearly define integrant parts; it is not 
sufficient to aay, tha't ‘*u lump of copper may be considered 

as 
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Wools impro¬ 
perly used. 

Katio, 


Berth ollet on 
the eiFsct of 
quantity on 
affinity, 


atoomposed of ad infinite rjiimber of natnutie payticles or 
integrant parts, each of which has precisely the sHnio pro¬ 
perties a& those that belong to the whole mash.” For, it is 
obvious, such iniegratit parts may either be Dr. Thoiusoii’s 
particles (of the first order) or Mr. Murray’s stnalle:)t pai- 
ticles ii^to which a substance can be resolved without derom* 
position, which I call atoms> Dr. Henry uses the term 
particles at times in the same indefinite manner as hb pre¬ 
decessors. 

There are some other current expressions among chemical 
writers on affinity, that are either erroneous or misunder¬ 
stood. Chaptal says, that “ the affinity of composition is 
in the inverse ratio of the affinity of aggregation.” Dr. 
Henry hos adopted a similar expression, page 53. The only 
thing,tha|; can be intended by this expression is, that the 
affinity of composition is less efficacious, as the affinity of 
aggregation is greater; but not the affinity has precisely 
half the effect, wben that of aggregation is double, •' 

Some new opinions and expressions were introduced by 
Berthollet, whicil w^int both confirmation and illustration ; 
one of them is, that the effect of affinity is in proportion to 
the weight of a body multiplied by the degree of its affi¬ 
nity. Mr. Murray, p^ge 85, has it; the chemical action 
,of any body is ex,erted in the ratio of its affinity and quan¬ 
tity.’* Dr, Henry observes, page 72 , “ to obtain a measure 
of the action of two bodies on a.third, if their^ r.cspectiye 
affinities were precisely determined, it would only be neces¬ 
sary to multiply the number indicating the affinity by the 
quantity,” BerthoUet’s language on this subject would 
seem to warrant thi^ conclusion as bis; but the experi¬ 
ments he edducf^s certainly warrant n.o roo.re than that the 
effect ** modified considerably by the mass,” as Dr, 
Thomson expresses it, Mr. Murray however has attempted 
to illustrate the truth of the principle (Appendix, page ig), 
and Dr.^ Henry to ^explain its meaning (page 72 ), according 
to the sense in which they understand it. The latter has 
succeeded very well; bat the former, having a much more 
difficult tasK» has, 1 thipk, still leH some obscurity about 
it. The explanation k this: if a particle of sulphate of 
barytes be on every side in contact with particles of potassjia, 

what 
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what additional force can be gained from additional 
quantity of potaSaia, which roust be without thfe sphere of 
action?” This is a very proper statement of the question. 

I wish the author had kept closely to it, and not substituted, 
for It another and more complex one. Mr, M. continues t 
“ this objection hooerer may be obviate, by considering 
the manner in which (Quantity operates. Suppose two bo¬ 
dies, A aud B, to be presented to each other^ the particles 
of each within the leqnisite distance will combine together 
in that proportion,in which they will be mutually saturated. 

Suppose it to be the one which is in laiger proportion; iSs 
mass will continue to operate, and, even if there be no sue** 
cessive application of it to B, fiom the motion attending 
the combination, its uncombined or unsatbrated particles 
will take part of the particles of B ivhich have entered into ' 
the combination; so that the whole particies of B which 
h^ve been attracted by A, instead of remaining combined 
witlf pait of It, ui the proportion in whteh saturation takes 
place, will be diffused through the mass; and hqiice by an 
increase in this mass there will be an addition to the force 
of affinity.” Mr. M. then adds, “ no law with regard tot 
chemical affinity is more important than that nbw illus¬ 
trated.” But the illustration is almost lust upon me, for 
want of knowing ihc precise meauing of particle. 

Another of Berthol let’s observations is, “ that the action and on that of 
of a substance, which tends to decompose a combination, 
dimmislipes in proportion as its saturation advances ; for this 
substance may in such case be considered ns composed of 
two parts, one of which is satufutid^ and the other free. 

The former may be considered as inert, and its unconnected 
with the latter, the quantity of which diminishes according 
as the satnrution advances; while on the contrary the action 
of that which has been eliminated increases in proportion to 
the augmentation ot its quantity, until the equilibrium of 
the CO uteri d ill g forces ends the operation^ and limits the 
effect.” Researches, page 15. 1 apprehend it k fo this 

that Mr. Murray alludes, page 83, when lie deduces the 
law, “ that the force ot attraction is m the inverse ratio of 
saturation, or that the particles which enter f^rst into com¬ 
bination arc retained by a stronger affiiiitv than those after* 

word 
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ward combinedand Dr. Henry, page 73, wlien bo saja, 
“ the forct^ of affinity is in the inverse proportion of neu- 
tiulization.’* Thia principle Ur, H. explains numeiically 
by supposing lOO parts of potash to be divided into por¬ 
tions, and successively put into sulphuric acid, the tiisl; 
’ portion, he argues, will be held more forcibly than the se- 
Hcff mistaken uond, &C. Now whatever eriours Mr. Berthollet may have 

juentltois™' foil on into, 1 think he cannot be fairly charged with this; 

his commentators here appear ta me to be re'spoiihible. 
Suppose, instead of potash, barytes is substituted ; would 
these gentlemen say, Berthollet maintains the first formed 
sulphate of barytes would be with more difficulty decoin^ 
posed than the last formed ? I think no such inference can 
His maaning be fairly drawn from his posiiion. If 1 understand Ber- 
explajiied. thollet, he means, that, if a combination, as sulphate of 
potash, have another sifbsrance put to it, tending to decom¬ 
pose the combination, as barjtes, the action of the barytes 
will be less and less powerful as the decomposition goes for¬ 
ward ; the great quantity of potash liberated will lend its 
assistance tp that stiU in combination, and both finally will 
prevent the small quantity of barttes reiuaiumg from effect¬ 
ing a complete decomposition of the sulphate of potash. 

I would not have it to be understood, that by these in¬ 
quiries 1 wish to depienate your publication on chemistry, 
or those of the ingenious gentlemen whom I have had occa¬ 
sion to mention. The works have their excellentles; and 
if they should alst) have their defects, it i*, of interest to the 
public and to the authors to be made acquainted with them. 
I hope either you, or some of your readers, will undertake 
to explaiu what you conCeivc chemical authors signify by 
pixrticles; and then 1 think we shall be enabled soon to dis¬ 
pel the mists, that envelope the fundamental principles and 
operations of the science. 

1 am yours, 

J. DALTON, 

Manchesteri Dee* IQih* 


II. 
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ir. 

jin Estimate of the Height, Dirrrtion, Velocity, and Magni¬ 
tude of the Meteor, that exploded over Weston, in Connec- 
* ticut, Decepiher the 14th, ISO 7 : icith Methods of ea/calaftng 
Ohsctvations madeoHSiach Bodies, B^Nathaniel Bow- 
ditch, A.M. A,!d, and Meinbet of the Philosophical 
Society held at Phtladelplua.* 

extraorillnary meteor, wTiich afjpeared at Westor, Mi te< r that 
inC)^fj^ect«ciit,on the I4thof Oeceinber, 180/, exploded \veTon** 
with bev'^erol dischars^es of stones, huMUfj ('xcited great at-Conncciicoi. 
tiMitiou throughout llie LTiuUd States; and being one of 
those phenoinena, of wlm h few exact observations are to be 
found 111 tin* history of physical science; 1 Imve thought, 
that a*(Collection of tlie best oheervations of it? appearance 
at ddferent p1ac‘es, with the nt'cessary dcductiotig tbr deter- 
iniuing, as accuialely as possible, the height, direction, ve¬ 
locity, and inaguilude of the body, wouWI not be unaccept¬ 
able to the Academy ; since ticts of this kind, beside being 
objects of glial curiosity, rintj be useful ui thcin\e&tigatioii of 
flic origin and nature of thi>€ meteors; and as the methods of 
making these calculations are not fully explained in any 
treatise of tiigonometiy common in this couutiy, 1 have 
given the solutions of two of the most necessary problems, 
vvith examples calculated at full length*, Tbe second prv>- 
blem is not (to,my knowledgf*]f given itj any treatise of 
spherics. The obsejrvfftions of the meteor, w^ich, a j tor many Observatioas 
inquiries, tverja found to have been Blade «vith buffiflent nc- '*• 
cuTUcy .feo be introduced in the^ present ^nvTsldguliou, ' 
wettjdthose THa'dirnt ‘WenhMm,«abgij.t nnlts north¬ 
easterly of Halem,. by Gardner, a very intelligent lady, 

who had an opportunity'of observing it with great utten- 
tion ; tbosoat Wi^tob by Jndgi'i Wheeler and MivStuples; 
und those at Rutland in Vcimont by WdUam Esq, 

* Mrnioirs cf the American Academy of Arts and S'cienccs, <Vyl. ng 
Part r, p ‘213- Commumcated the ajthor. 

In 
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In collectino; ati<l corubinlng these observationa I havere- 
. ccr/fd grivit a.sM.statice from my friend, John Pickering, 
jun. Esq., A.A.S., particularly in the observations at Wen- 
ham. These obseivations are s^iven after the problems, 
and the results fiom combining them in various manners are 
stated at the end of this iwemoir. 


Piohlem I. Phtte III. Fig. 1. 


of de- 
riniimii’: the 
■jjKice ct a ine» 


Suppose that 111 two plates in given latitudes and longi¬ 
tudes the Azmiuthh of a meteor were observed at the same 
moment of time,’and its angular elevation above the horizon 
of one of those places. It is requited to determine the bitoa- 
tion of the meteor. 


Solution, 

Let C be. the centre of the Earth, PWSM a portion of 
its surfm e reduced to the level of the sea supposed to be 
spherical, P the pole of the Eaitli, to, s, the places of ob- 
hi'i'Vdtiou, m the place of the meteor. Draw Cia, Cs, Cm, 
cutting the aperic^ surface in the points W, S, M. Then 
Wte, Ss, will represent the vertical heights of the places of 
obbcrvation, and Mm the vertical height of the meteor above 
the level of the sea; PWM the azimuth of the meteor ob- 
sened at w, aiul PSM its azimuth observed at s. Then in 
the spherical triangle PWS are given PW, PS, the colati- 
♦iitles of the places of observation, and the angle WPS 
equal to their difference of longitude, to find by spherics 
the angles PWS, PSW, and the sideSVV. The sum or dif¬ 
ference of PWS, PWM, will give the angle SWM ; and 
the sum or ditfererne of PbM, PSW, will give the angle 
WSM. Then in the spheric triangle WSM will be given 
the angles S^VM, WSM, and the side SW, to find the hrdea 
WM, SM, which are respectively equal to the angles mCw, 
sCm, Thewaltitude of the meteor observed at te, added to 
90 % and -rVth part of the arch WM subtracted from the sum 
for terrestiial refraction, will leave the correct value of thft 
angle Cwm: this added to trtCuf, and the sum subtracted 
fiom 180% will leave the angle Cmw. Then in the plane 
triangle Ctem, will be given the angles and the side Cw, 
(which may in general, when Wu? is small, be takv’n equal 
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*o the semidiaineter of the Earth, 3982 miles*) to find WM 
the distance of the meteor from the observer at w, and Cw> 
its distance from the centre of the Earth, from which sub* 
tracting CM equal to 398*2 miles, there will remain tbe ver* 
tical altitude of the meteor above the level of tl»e seu. In 
tfie plane triant^le sCm are ^iven C«, Cm, anH the in* 
eluded angle ^Csa,J::r arch SM) to find sm the distance of 
the meteoi from the observer at and the angle Cm equal 
to the siiipplement of th? zenith distance of the meteor at 
The coJaititade of the meteor is equal to the arch PM, and 
the angle SPM is equal to the difference of meridians be* 
tween the meteor and the observer at s. These quantities 
may be easily found, by means of the spheric triangle PSM» 
in which PS, SM and the angle PSM are given. They may 
also be found in a more pimple manner, and to a sufficient 
degree of aCturacy, by the usual rules of navigation, sup¬ 
posing the angle PSM to be the course and SM the dis¬ 
tance, Vhence may be found the difference of latitude, de¬ 
parture, and difference of longitude between the < points 
S, M. 


Example, 

Suppose the azimuth of the meteor at Wenham PWMr= The first pm- 
117'’3.5'54", azimuth at Weston PSM altitude at Wen- hlemexenipb- 
ham 5‘’d0'40", colatitude of Wenham PWr:47“l9^ 45", 
colatitude of Weston PS'46“ 45', dilference of meridians 
WPS:r:2'’SC'45". It is required to find the latitude and 
longitude of the meteor,'its distance from Wenham and 
Weston, and its vertical height above the level of the sea. 

This corresponds to Example 10 in Table 1. 

• The inite maiewse of tn this memoir is the statute mite of 5280 feet. 

In the following calculation on the We-4oo meteor, it will be supposed 
that Cioa=q«=:=3982 miles; the part Wiv or Sa beingbuj^a * 9 iaU fraction 
oi a mile. 
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estimated by a rongh calcula'ion, and it was thought unnecessary tS repeat the operation on account of this small 

difFc-ence. r 
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ProUeta S. 


CorN»t;on 

rvffactio«k 


Prohhm 2, Fig-. 2. 

Suppose that iu two places, «, w, in given latitudes and 
longitudes, the angular elevations of a meteor Csm^ Ciem, 
were observed, and the aaimnlh PSM at one of the places. 
It i8.i*equired to find the situation of the meteor. 

Solution* 

This figure is to be marked like the ArSt, thefi on SM 
(continued if. necessary) let fall the perpendicular AW, 
Suppose a plane drawn through w, perpendicular Cw, to 
cut the lilie sm in b. Join G6 cutting SM in B, and let 
CA continued cut siA in a. Find in the triangle FSW, the 
angles PWS, PSW, W8M (or ASW),and the side SW as 
in the laft problem. Then in the right*angled spheric trian¬ 
gle Saw are given SW and the angle ASW, to^find by 
apherics SA, AW, and the angle SWA. The angle Cawj, or 
its supplement, is equal to the angle Csa, the angle jsCazz 
arch SA, and the angle CfljrrlSO'’——^^Ca. 

Sine Car : Sine Csa :: Os ; Co 

TaDg. (I- Coda. aW) 

The affection of the angle AWB may be determined by 
the figure and the data of the problem.* 
f'o 

SincMWB r=rr- X Cotang. CicmxTang. Ca?X Cos.AWB. 
Cto 

MWA=AWB-l-MWB. 

The sign to be made use of is easily discovered by the figure, 
observing that the point B falls between M and S. 

Cotong. mCto (=?Cotnng. MW) = Cosine MW A X Co¬ 
tang. AW. The sum of the angles C«fw, mCio, subti acted 
from mo*, leaves Cmw. Then 

Sine : Sine Qivm :: Cic ; Qm. 

Th^ distances «om. sm* and the latitude and longitude of 
fhe meteor may be found as in Problem I. 
fflf When the difl^nre of the meteor is great, the angles C^rn, 

* This angle may also be found in the fcdlowing manner Having in 
the plane triangle aCw, the sides. C<t, Cio, and the angle aCu> f«-arch A W) 
the angles C«u’, Cwa, may be found by plane ti)<Tonometrj, and AWB 
. .. . - A CsmXtang Cps 


by this formula. Tang AWEst- 


sstie Can- 



fCCOUNT OF TUB HETEOE SEEK tK CONNECTICUT* 

Cwm^ muft be corrected for terrestrial refrtictioa, by sub¬ 
tracting one fourteenth part of the luteicepted arches SM« 
WM respectively; but as these arches are generally un- 
knowui it will be necessary (when great accuracy is required) 
to make the calculation with the altitudes uucorrected, and 
yitts find the approximate values of the corrections of the 
altitudes for refractioA, and» by repeating the opciation, the 
required quantities will be obtain^. In this way the re¬ 
fraction in the Wenham observations was found to be about 
nine or ten minutes. 


Example^ 

/ 

Suppose the altitude qF the meteor at the time of its dls- Fxemr'ifira 
appearance at Westoq was 76 % its azimuth at that place 
N IS^W, and the corresponding altitude of the meteor at 
Wenham corrected for refraction. It is required to 

find the latitude and longitude of the meteor, its distance 
from ^enhnm and Wefton, and its veftical altitude above 
the level of the^ea. 

Here are given the angle C« 3 «i=:yo"+ak. at Wenham n 
9 - 5 '* 30', alt. at Weston =r 163% The arch SW 

c:2®24'25% the angle PWS z: 125“ 18'3S'% and the angle 
PSW r: 52 * 56 '34", are found as in the I 9 A: example. The 
angles PSW, PSM, added together, give WSM or ASW 
= 67*56'34". 

Thi« corresponds to j^xuiople 14, Table 2* 


SW 
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The coHise fjoiii S to M nearly^ W, the cJisiance 

SM 4'^t2S' ; hence the cJcHesente of latitude pf ihe pol^t^ S, 

M^js4i 20', d^partuie Osi;0 , diiftrence of lonjrjtude 03'. 

Ilenre the lutitpue of tfie point M w nearl) 41'’J9'iO N, 

and its loog'tude 7^" JJ .AV, 

retjiuiied to^iuJ the change «u t|ie^above tlemtuts 

arism;! fiom an errour u the dt Wenham, it would 

oiil.v be iH'tessdiy to rep'Vt tnt linger pa.t ol the caleuhitiou, 

siure^the *.alues o; S-U >hAYA, AWB, vvculd lewaiii the' 

bume lu botli ca'^os, ^ 

Keraark*!. lUmarK }. AA lifo the di of the obseivcrs from 

When the dls-iptleo’ an* bliidjl, the Cprrcition 

Icinees betweea . /. i «•' i i 

ihi*ob-tervtrH arising frnin tJu tphe rit il toioiottjie Jiaitli ipaj, be ueg- 

tf the iTicuois suppob ng ihi* tn uicrh* SAV AI to be itctiWricdi, auU 

^ ' drawn on a hon?oiit il plaiif. In thi^ C.a>e the cileulatioua. 

* Thc'F lop ’•ahm Jr t ^ letted, one u ih'* ariihauiual coni- 

plctueui jf IK o *r, r lit i ni M jcc 10 i '1,^ index’'is U 








EX'l ECT OF GALVANISM XN METALLIC ARBORIZATIONS. 


ns 

imnii'tljate superposiiion of the metallic particles on the by 
raniilicdtmus most remote from the zinc. Suppose om to 
be d partit'ie of uxide of lead in the lower part of the solu¬ 
tion, not yet decomposed, and very near the ramifications ; 
the rno nent the metal, w, is deposited on them, itsoxigen,«, 

consequently set free, and the oxidation of the zinc, z, at 
the same tune goes on. Now it remains to be known, 1st. Qucmons 
whether this.atom of oxtgen, o, b* immediately seized by 
some peculiar impulse, that carries itthroogh the liquid from 
m tor; anti, 2ndiy, how it is transported thither without 
•juy appeaninie of gas: or, 3<iJy, what becomes of it, if it 
bo not moved oat of its place. It would be absurd to »up- Unt'^nable 
pose, that ihe oxide of lead, wo, came into contact with the suppoiition. 
7.I11C, z ; and that the metal, w, after having yielded to it its 
oMgen, 0 , descended fiom z to m ; since, in propoition as 
the arbonzaljcfti takes place in such a narrow tube, the 
supeiiur pdit of the liquid no longer contains any lead, but 
oi’ ziiu. Yet, as it would be easy to conceive some 
kind o5' flux iijTfd icflux, oi to invent any other hypothesifc, 

I will endeavour to obviate such suppositions by a decisive 
«. penmciit, wiiliout entering into any tedious cliscussioii. 

If a tube, a fi, tig. 6, be hllcd with u solution of muiiate Expenmtnt- 
of tin diluted with water; and a little cylinder of zinc, z, 

}>('placed at the bottom of the tube; the aiboiizntion will 
”ooii icguliiil), often to the lieight of an inch or more, if the 
Injuul be of a proj,jer density. It is not till after these first 
tiid'iiieiits of un ailionzution have taken place, that the 
diffciciil bianclu's, cnishecl by their own weight, fall down, 

.xnd exhibit a confused heap of metallic vamiti cut ions. 

1 he tri c ol' Diuna too grows very regularly from tiie bofttooi Silver tree. 
Tipwaid-, hut this syioiiietry is essentiul, and precipita¬ 
tion uf the metabhy '•uperposition is siitFiCientto estubli).!) two 
plopo,ltlo,l^; iiamciv,fust,w hat beconiesoftheoxigen of the propmnum^ i« 
jiiet.tllic particles, that are deposited on the extremities of the answered, 
life tartliest from the nnc.'* aiul, 3dly, what becomes pf the 
di^o.s.igenized princip'e, at the place where it ,ields its oxi- 
gen to tne Zioc*? These two que'.'tiorft offer themselves m 

• 'Vesh.iU ,'o th..’, Alnio.t inimeii.atrly a''te'r the arbor aa 

t'.'ui vf the- <1, i( h cl uici.ct bij coinnitiirc 1, nothing niorr; is d^^.ositcX 
■ab'iui tlu /Mir, vliitli I'o.V/’hsijiicling i.oXiiii .1 eii to ue oxidsd, but a.;! 

VuL. XXVill. ri.3 lyii. J lilt 
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supiiosiiiuns 


A/.iiihi 1 n f- 


confut'd by 
cxpermitnt. 


all similar cases, and not alone in that before us. They ^ilio 
supposed in the first experiment, fi;^. 7, that the disoxi'^en- 
i^ed metal was conveyed instantaneously fioin * to ?», or 
from the top downward ; must necessarily admit, that in the 
second experiment the metal, wj, after having ceded its oxi- 
gen, 0 , to the zinc, z, which is at the l>ottoin, must have 
hetn canied from o toward m, that is, fiom the bottom up¬ 
ward, But these two suppositions aie duimctiically oppo^tf 
t« each other; and, besides, each is vepugiiantto the piime 
law of chemical attmctioii, accoidujg to which the tpheie of 
perceptible affinity between bodies never extends beyond 
the di^ance of apparent contait. The absuuiiiy of these 
hypotheses therefore is evident, and requires no failher dis¬ 
cussion. 

Sect. II. There is another way of explaining inefalhc 
arborizations, more plansib'e indeed, but ecjwajly false. 

It nnay be supposed, that, m piopoition as flic, metalli- 
particles of the solution are piecipitated on the/im , 0‘( v 
are raised up successively by tho-ie, that piocoed lo be de¬ 
posited on It in then turn, to retie to it their oxigen. In 
this case the first stratum of metal preeifutattd must b<- 
continually removing failhei from that winch acts as the 
precipitant; and all the various changes of fonn must take 
place solely in that part of the aibonzation, whuh imme¬ 
diately coveis the latter metul. But we lliall see the con. 
tiiiry to this deraonstiated by experiment. If, for mslanee, 
the extreme ramifications of the tree of Saturn, fig. 7, have 
ai rived aa far as r, raakea markwilh mkopposito to tins on th- 
outside of the tube, and you will soon tee, tn a cjuaitei oi an 
hour’s attentive observation, ftesh rariiificalions uaplant 
themselves on those that befoie existed, tlie new aeiretmii-, 
will advance beyond the mark, but the t-xturniu r. eor- 
respoiidmg to it, will lemam fixed; and llie laimricadom 
most remote from the zuic will be coutinnally unde-goi i.. 
ehariges of figuic, while the part of the tice Ijctvtcn ili«. 
nnaik and the zme will not expeiienee the thingv^ 

The hypothesis alluded to thercfoie is unleufc/e, imt fto.n 
the obsevvatioua made we may infer, that, when i 

the he-.h partiolrs of r.^ived metal procv'pJ t-s ,vi u'h tbcmipbc. .a ,i r|];. 
tancetrcmi vhi ■unc, t!i.u j.t tUt* l\ • e,tremu» , Un* non 

of 
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of metal in a solution is once deposited on»that, which serves 
as its precipitant, it remains there immovable during the 
whole tune of the experiment; and that the new metallic 
particles proceed to plant themselves on those, that already 
existed, so that the arbur)^Btion increases only at its ex- 
treinities. 

Sect. 111. This principle once established, we readily Supposition 
perceive, how the mutual attraction of the two metals, 
added to the predominant affinity of the one for the oxigen trActsmore. 
and acid of the other, fully explains, in most cases, the le* 
vival of the fust particles, but not of the subsequent ones; 
and that the employment of all these forces is insufficient 
to solve the two principal problems. Still they have another 
defence, who siifipose tile attraction of one and the same 
metal sufficieqtly intense, to act the principal pait in the 
}iiecipitatiop*of metals by one another. They might say, 
tliat, in pioportion as the metal in solution is brought to 
cieposit itself on that alieady precipitated, the oxigen of the 
foimcr icininns dissoUed m tile liquid, and the zinc slowly 
and giadually lays hold of it. • , 

Unfortunately the following experiment destioys these Experiment to 
tine efforts of the imagination. Fill the tube ab, fig. 9 ^ confute thi? 
with an aqueous solution of muriate of tin, and immerse in 
it the zinc (yhnder zi in the space of half an houi the 
cyhiuUr will becOveied with a fine tin arborization. Next 
scpaiate tht>c lamifications from the zinc, without destioy- 
ing tlietn : which may easily be done by dexterously turn¬ 
ing the little cjlinder : and let them sink gently as far as c, 
keeping them from falling quite to the bottom by giving 
the tube a pioper siiclination. It is essential, that the zinc 
remain immeised in the liquid, as in fig. 9 . In this state 
the a[)p.xiatus may continue hours, du)s, and even weeks, 
w ithoiit the aiboriZiition c J receiving the least peiceptibf^ 
addition, though it is sunounded on all sides by oxide of 
tin in soliuion. If 50U have taken the precautfon to pour 
water gently into the upper pait of the tube, so that it 
does not mix with the raunate of tin occupying tlie lower 
pait from b tp'c, the zinc may remain a long while in the 
water, without being covered with freah laniifiications ol tin. 

Now il the attuciion of one metal were sufficient to astnni- 

1 lute 
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V rithcT C'lpO 
iinicnts to 
show lhi>. 


late tl»at which is^in solution; ond the oxigcn, of which it 
ii> divested, remained in the liquid, to be qradually con¬ 
veyed to the precipitant metal; the pat tides of lui ous;ht 
to continue to be deposited oil c d, as when this pait was 
in contact with the zinc. Bu| as no effect lakes place, 
after this contact is broken ofl, this hyputliesis is as un¬ 
founded as the preceding. 

Acontsetof This simple experiment clearly deraonstrntes, that the 
metals e$seu- solution catuiot continue to deposit itself on the 

* extieuiitics of the arborization c d, unless IUh coiiimuni- 

cates at sonie point with the metal z, which acts as the pic- 
whioh pxciti* cipitaiit. But it is well known, that such a <-ontait of two 

d^-'urreiit of nietalb IS sufficient, to give rise to u cunent of g.ilxanic 

t .rid.y dectricit^; and that the effects of this dtctiuity are iden¬ 

tical with those observed in the piecipitulK^i ot oi.c metal 
by another: here then we liavc one proof, ihat this plic- 
nomenoh depends on a similai caiisi*. The following ev- 
perimcnls fully confirm this conckdio!i. 

V rithcT c'lpc- S^ct, IV. 1 filled Haifa tube six inches high, and a htlle 
iinicnts lo more than a quarter of an inch in diuineter, with a conccii- 

* tinted solution of nitrate of copper. Into ihe other iialf 

I poured very gently a solution, not vmy dense, of pure 
and peifectl) neutral crystallized iiiliate of silver. \A itii 
the hitter 1 had mixed a little alcohol, to Uinninsh its ‘spe¬ 
cific gravity ; and thus I was eiuiblcd to pla< e the two li- 
qiiult.in contact without mingling them. That in the lower 
pait oi the tube was of a line blue colom ; that above was 
Arboruatidis ond colouilt'ss. Ill the middle of the latfccr, that is 

oi Silver about an inch and half down tlie tube, I placed a small 
cylinder of copper, whith soon began to prc< ipniiie uie- 
lalhc silver in the foiui of very delicate ainl hue gailanos. 
These chums of rilver ffow> rs giadually appioaclnd the 
blue solution of I'opper, unci, tu twent\-fuur houis after 
ttprccl w til they laid iwichcd it, 1 had the ugieiable snipuse to sic 
copp'-r, their exin^iiJities coiercd with paitides of cojqicr, the co¬ 

lour of which was perleotly distinct, so that they could not 
be conrounded with those of silier. 'riie tree oi Duma, 
which Ill th H c\{jeiiintnt appealed t« Iv.ui- been li.ms- 
planted into tlie 'i;.ii<len ol the Tlespeinles, aeijuned in 
loi'** d.sys an incitaic of a quarter oi an indi, the cohuii 

iiiid 


A rbori2.itit US 
t)l Silver 


tiprccl w til 
copp'-r. 
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iiid r.ur)ifie»tion& of which were nnqneslionably those of 
This expeiiioeut T rt-'peatej, employing a cyhn- 
ilt i ot yiiic instead of copper, tind then the precipitation 
of ilie cop[/(T at the extremities of the branches of silver 
wa*. much moie speedy. ‘ 

Heme it evidently follov\s, Ut, that the arborization of A rboruation a 
metals, precipitated in the perfect state from their solvents, 

1 " foi nied by Miperposition of their particles on one another: fected by gj- 
‘idly, tliat, since neither copper nor silver has of itself tljg 
povier of reviving the metal contained in nitrate of copper, 
these two metals were lendeied capable of pioducing this 
effect only in virtue of a cunent of galvanic electricity, re¬ 
sulting fium their mutual contact. 

The lollowing is a faitlier proof of the trutli of this Farther proof, 
jndnciioij. ^K>.tablish a communication between a plate of 
coppei uwd a plate of silver, both well polished, by one of 
ilicir c'*t:emitKs, and immerse the other two extremities rn 
^solution of my salt of copper, in such a manner that there 
shall be the space of an inch between them. ^ After leav¬ 
ing tliem thus four and twenty hourS, the silver will be Silvrr coated 
di-Ntinctly coveied w th a coat of copjiei, and the other me- wnh topper- 
t.d will be oxided*. To render this effect still moie(Evident, 

1 place a few jiarticlcs of nitiate or sulphate of copper, 
slightly moistened, between a silver com and a plate of 
copper, both previously well cleaned with acid. I then tie 
tliein, 01 coippiess them together, and leave them for a few 
hour''. Oil sepaiating them, the silver will be found co- 
veicd with a coat of metallic copper, very distinguishable 
by its colour. It is a curious fact, tliat a salt with an An earthy 

iMith\ or alkaline base may be employed instead of a salt ''‘Ikulme lalt 

1 • 1 • 1 1 t" een the 

.)! copper; but in this case it is obvious, that the acid oi two metals 

the salt lirst takes np a little of the copper, and then depo- answer. 


* Dr Woilaston, who first ohsiTvod the rbernical action of two fne- It is not ncccs* 
tiillic jilatos immersed in soUmOMS of ditfereni metals, sui posed, tlut -ary i4].it the 
one of them must noMess the property of prwipfwtmi? (ha metHi m so ‘'olii- 

sointinn, in order that the other aught coat itself '•'Uh it aKo bv niOms 
of a coiifluctuig power. The experim-iit 1 have related howevi-r proves, hy the o.her. • 
Ih it this IS not ii necessary condition j and we may obtain in a few ru- 
iiniftb the revival of zme, by placing the sul,'hate of this metal moist¬ 
ened w nh Mater between a plate of zinc and a plate of copper, 

sjts 
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sits it on the silvtr. It follows from these facts, that the 
galvanic electricity excited by the contact of two metals ia 
suflficient, to effect the precipitation of a metal held in so¬ 
lution, which would not have been precipitated by either 
of the metals taken separately. 

Throry of the Sect. V. It now remains to solve the two problems in 
eoropo'iniwn Sect. I. Perhaps the reader will have already remarlved, 
of Water. that they are nearly ^he same as present tbeniselyes in the 
galvanic decomposition of water, and that they may be 
all solved on the same principles. On this account I think 
it necessary to recapitulate iii a few words the theory I 
gave of the latter phenomenon in a shoit papei in the Ann. 
de Chim. for April, 1806. I first proved, that water, tia- 
versed by a cunerit of galvanism, becomes oxigenized at 
the positive pole, and hidroguretted at the negative pole. 
Though the contrary has been presumed; artd^ though it 
has been said, tk^tit becomes neither oxigenized nor hidio- 
gnretted; my recent experiments appear to me evidently 
to confirm*the principle I have announced. 1 will relate 
only two. • 

Proof, that the a. Hidloguretted sulphuret of barytes, exposed to the 

ge^riiaed ar*thc affords gradually round the positive pole 

itive,and an abundant quantity of a white precipitate, which has 
hidrpgij^oucd jjp characters of sulphate of barytes; while the liquid 
me round the negative pole becomes evidently clearer, and ulti- 

inAteiy colourless. 

d. If the galvanic current traverse an alkaline solutiou 
of indigo, made by means of some diaoxigenizing sub¬ 
stance, immediately there is formed at the zinc pole a 
precipitate of a tine blue colour, which is capable of being 
completely redissolved, if tbs respective places of the two 
poles be changed*. 

Water, when Sect. VI. Water becomee a real secondary pile while it 
Smes"a le-* ** ^xp^rienpes the galvanic action. On this occasion we may 
cond*r)» pile, recollect the‘remark of Volta, that a piece of wet paper, 
each extremity of which touches one of the poles of the 
pile, retains for some minutes the charge received, even 

• Inthes»e trial's I have never immersed the peles, by which term 1 
mean the conducting wires, more than four or five lines below the surfac* 
©f the liquid. 


when 
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when it is no longer in contact with the apparatus* Pure 
waltT in a c urved tube, which has been placed in the gal¬ 
vanic circuit, likewise retains for a short ticne the power 
of contracting the muscles of a prepared frog. 1 conceive Mode in 

therefore, that its galvanic decomposition is effected in the 

.... * ” I » n .. t composition >9 

^ lollowing way. Let us suppose a thread of water formed effected, 
of three'integrant particles, fig, 10, each composed of two 
atoms of oxigen, represented by ®, and one of hidrogenj 
represented by h‘ and let it be observed, that what is said 
of this thread may be afterward applied to any quantity 
of this 

The momeat a galvanic current is estublisbed, the electric 
IxJanty manifests itself between the elementary particles of 
the water, so that they appear to be the compfement of the 
pile in action. Now since the oxigen is attracted by the -jh 
orpine pole, ond liidrogen by the — or copper pole, we are 
naturally fed to infer, that each of the two principles re- 
ip^ires, at the instant of its production, an electrogalvanic 
state opposite to the poles which attracts it; and as this 
reasoning may be extended to all the f^articles of water in 
the direction of the galvanic current, it follows, that, if we 
take them two by two, the homogeneal pnneiples will re- 
])cl each other, and the heterogeneous principles attract 
each other, alternately*. Thus as soon as the pxigen, ®, 
passes to the state of elastic fluid in consequence of the 
attraction of the pole endued with vitreous electricity, its 
hidiogen /i, by virtue of this electricity, repels its similar h\ 
and enters into combination with the oxigen, of theai^- 
jacent particle; at the same timeVi', being repelled, transmits 
its move^nenttothe homogeneous atom. A", anditse If unites 
with the oxigen, « of the thud particle, the bidrogen of 
which. A", must finally assume the state of gas, since it 
is in immediate contact with the pole charged with resinous 
electricity. In tlie whole of this process, it appears, the 
particles of water at the extremities of the* conducting 
thread are alone decomposed, while the intermediate ones 
reciprocally change their component principles in succes¬ 
sion, but without altering their nature. This theory agrees 

V 

^ The idea of this polarity, analogous to that which exists m the pile, 

IconcetVe distinguishes the axplaiution I here give tiom any other. 

completely 
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Corrtpletety with»th^ facts, which prove beyond question, titak 
the watft* becomea oxio;eiiized at the positive pole, aiiH In- 
drO^nrptted at the oee;ative: for, bince the oxifjen of the 
w'KoIe quantity of water tiaversed b) the ^altunic curteiit 
tends incessantly, to proceed toward the pole endued with 
Vitreous electi icity; and the hidrogen is snnilarly afFeetedf 
with regard to the wire charged with resinous electridtv; 
it evidently follows, that the water ruust become oxigeniied 
at the zinc pole, and hidroguretted at the copper pole. 

Sect. VIT. In this theory of a chemical phenomenon 
every tiling IS conformable to that law of affinity^, hj which 
the radius of its sphere of action never extends beyond the 
distance of apparent contact. The effeet* of this at-, 
tractive power however may become sensible at a distance, 
when it is transmitted by dissimilar particles; as the effects 
of lepnUioo may be by the transmission of orpuscular 
action by simitar particles. Elastic bodies, that pO'-s^s‘' a 
certain rnobnity analngotis to that of the particles a 

liquid, afford a bfnknig example of a transmitted motion, 
winch does not become sensible, till it has reached aceitaiii 
distance fiom the point of its origin. If a ball of ivory, 
suspended by a thread, lie let fall against a row of similar 
hulls, snsfiended in the same manner, and in contact with 
ea<h other, the impulse given to the first will be immedi¬ 
ately communicated to the second, from which it will be 
transmitted to the third, and so on to the last ball; which, 
receiving the motion, and having nothing to communicate it 
to, will fly off with a force equal to the piiniary impulse. 
This well known law of mechanics may be happily applied 
in'all chemical phenomena, where the object is to explain a 
force, the effect of which is become sensible at a distauce. 

6>cf. VIII. 'Ihc theory of the galvanic decomposition 
of water, which I have just explained, is that of the preci¬ 
pitation of metals by one another. With regard to the 
reiival of tfie first particles of the metal held in solution, I 
shall ofi'er but oqe remark in the next section, since bev- 
thollet and Vaiiquehn have already treated the subject lu 
such a superior manner*: but from the fiicts and reasonings 


* Esssy on Chemical Statics, vol. 11', p. 4£1; and Annalci: de Cbmue, 
vol. XX.VI11. 
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given above, it is impossible to rloubt, thaA the subsequent 
MU‘t.Jlic iitborizalion i» owing to an eleotiogalvanic polaiity, 
which is established between the elementary particles of 
the liquid comjirised between the prec’ipitunt metal and the 
extieiufties ol liiai which is precipitated. The oxidation 
^and rcv.val inamfest themselves in this pi oeess at a distance 
more or less considerable, aceotcling to the progress of the 
arbonzaliou ; while all th“ luterinediate conjpoi.tnt particles 
of the liquid, pi consequence of tins polarity, undergo a 
mutual exchange of their elementary pnnciples. If it were why the'»ler> 
required to render visible the positive electricity of the pre- iricuydoesaot 

cipitant metal, the extremity z of which, fig. 7» trometw^ 

made to couiiminicate with a sensible electrornetei ; it 
iihouUl be remembered, that tins is impossible, because the 
metul IS immeise^d in the liottid, and the r(vi\al ot that in 


the solution i3 efl’ected in eotiseqnerice of the galvanic circle 
being then closed, so that it is in the stale <>f a pile, the 
poles of which eriminunicate bv means of a londuclirig 
substance. 1'he hue evpennientg of Volta, show, that ihe 
i'nntact of two metals is sufficient, to fscite h cUTient ot 
clectncily; and all that ilJnslrmns philosopher demon- 
stialed with plates is perfectly applicable in this ease to the 
elementaly particles of water. It is sufficient therefore, 
lor the eom]>lete solution of the two propositions in my first 
section, to conceive the idea of an electric polarity esta¬ 
blished betueen these particks as often as they arc alLractrd 
hy polar elec'll ifity*. 

6>cY. IX, Alcohol conUiining any TTietallu-Stilt, as ace- ohohe ro¬ 
tate of lead f’oi instance, powerfully oppose'i the prccipita-latio'i''me- 
tion of the metnl that i» held in solution, whellier a piece of p,ta(c7likr” 
zaic lie left in it, or it be galvaiii/ed. Tins a, pears to me aqueous, 
to prove, that the elclet trie polarity manifests itself iietw'cen 
the component particles of theu-o/c;, and not of theojrii/c, 
as bwu 9 ni)M.’lf inelmc'd to think some tune ago. At pre¬ 
sent 1 am of opinion, tliat the yjrecipitant rnttsfl acquires 
the positive state by contact with the oxigen of the watci, 
and that it attracts this oxigen from being in the opposite 


* This exprcsEiion apj»ears to me well adapted to dcs.jjaate g..lvanie 
elecuiciijr. 


state; 



iC2 


Quantity of 
♦ dionc in Tri 
jirnba- 
bi> jiroporli- 
ooato to the 
OAidability of 
the inetal. 


Berthollet’e 

'.einatk 


questioned by 
Brugnatelli. 


1 ! volution of 
ealoMC not al¬ 
ways percep¬ 
tible : 


EFFECT OF GALVANISM IV METALLIC ARBORIZATIONS. 

state ; the hidrtj^en being on the contrary repelled, beeniue 
it also acquires the^vitieous electnty, attracts for the.faaiBC 
re.ifcon the oxigen of the metulbc oxide held in solution by 
the acid and water; whence it follows, that the metal, being 
divesicd of its oxigen, must reappear in its perfect lustre. 
A circumstance not to be foi gotten in this explanation, but^ 
to which laiunot at present assign its just value, is the van- 
able quantity of caloiic retained by metallic oxides. It 
appears probable to me, that this quantity is in the inverse 
1 alio of the oxidability of the metal. The following is the 
manner in which Berthollet expresses himself on this head 
in his excellent Essay on Chemical Statics, tol. II, p, 382. 

“ Oxigen retains a larger or smaller quantity of caloric in 
its combination with metals, as well us in those it foims with 
other substances. On tliis depend some of the properties, 
lh.it distingimh oxides in their relation to combustible sub¬ 
stances, Those of gold, silver, and mercury, relain a great 
deal; whence their compounds with ammonia deto^jute 
either by n slight rise of temperature, or even by com¬ 
pression. The oxide of copper, which also is rendered 
capable of decomposing ammonia by an increase of tem- 
])prature, produces however no detonation; which shows, 
that the oxigen in it is much more depiived of caloric. 
The oxide of silver detonates moie forcibly than that of 
gold, or of mercury ; so that the oxigen appears to retain 
more caloric in the former, than in the latter.” 

Brugnatelli, whose sagacity is generally acknowledged, 
objects to this theory, that we observe no evolution of caloric 
when silver is revived by means of copper; and thence he 
concludes in favour of his own theory of thermoxigen. 
This observation appealed to me so decisive, that 1 had com¬ 
pletely adopted the opinion of Brugnatelli in this respect. 
However, reflecting one day on this interesting subject, I re¬ 
collected, that a thermometer, placed under a receiver in 
which a vaeuuro ismade, is but little affected by the cold 
produced by the dilatation of the air, and it occurred to me, 
that the caloric, which is extricated in the precipitation of 
one metal by another, may be so quickly absorbed by the 
surrounding bodies, as potto become sensible. Hence I con- 
teived, that its diB|>ersion might bf prevented by diuiinish- 

ing 
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riig the bulk of these bodies. To prove this, I made a hut it U in tim 

saturated solution of pure uilrute of silver, rrvstalliiced and revival of-.ii- 
„ , - , ver by means 

perfectly neutral, in distilled water; and with tins solution ofeoppermi 

I fill<;d a very thin tube, 108 mill. [4*25 inches] long, and 7 J-tim slender 
mill, [i2’75 lines] in diameter. ‘After satisfylni» myself, 
ihe solution occasioned .to change in blue paper, I let 
fall to the bottom of the lube a small cylinder of well 
cleaned copper, 14 mill. [5.5 hues] long, and 7 mill. 

[2*75 lines] in diameter, lirmiediately the cylinder was 
covfcicd with a foiest of Diana's trees, and on touching the 
corres[iouding part of the tub^ the heat was very sensible, 
ll.ivnig substiliUed a zinc instead of u copper cylinder in 
another experiment, the eflcct was much mote considerable ; 
and what appeared to me very singular was, that, in pio- 
portion as the bulk ui the silver aiboiizution increased, 1 
was obliged to. move my fingers towaids its extremities, to 
be able to febl the heat. These experiments appear to me 
to i^ove, that the quantity' of caloric evolved in the preci¬ 
pitation oi‘ metals by one another us equal to the difference 
that exists between the caloiic that was contained in the 
oxide of the metal revived, and that which is absorbed by 
the oxide of the precipitant entenng into solution. 

6'pcf. X. It only lemains for me to remove two difficul-Xwo objects 
tics, that may be objected to the preceding theory, which ons to the the- 
embraces almost all the chemical effects of galvanic electri- 
city. 1 pioceed to the fiist. 

<r. It has been observed, that, when the two poles areTheist 
immersed in sepaiate glasses filled with water, no gas is 
evolved, because the corumuuiCation necesfciry for the dis¬ 
charge of tlie pile IS interrupted. To lemove this obstacle, 
we have only to irameise two fingeis of the same hand in 
the two glasses, and immediately' the gasses will appfearJ- 
Thisobservation has been the stumbling block of ail theories, answered. 

Bs it was highly puzzling to explain, 1st, what became of the 
bidiogeu in the glass in which the zinc pole evolved pure 
oxigen ; and 2dly, what on the other hand became of the 
oxigen in the glass in which the copper pole equally evolved 
pure bidrogen. A little sagacity, and a clear idea of the 
establishment of the ciectiogalvanic polaiity between the 
tleineiitary particles of water, will solve this first difficulty. 
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50 fill as to tujfil 111 it a 111 IV coniirmalion of ih^ trntli of the 
thooiy here Let uti tirst t.iKe the simplest C 5 i«>f>, and 

thiit wo have i-sjahlishorl the communieiitioii l>e- 
twoi'iv tilt* two glasses of water li\ imans of a piere of wet 
paptr or hiioii. iMs t'Mdoiil, that 1 -n ifiis cu-e the water 
e.miamed in tli ese two suhstam < » alone {ircxlncc'- the tom- 
Himiieation ; siiiee the limn anti jiaper, when thoi'oiis^hly 
diy, comport tlumsiUes as no. coiuluttofs, or at least as. 
liadly ttniducting subsiaiietsi. Tims there is nothing here 
»o jH,>i'plex ns, except a tlihisive appearance; tiiid every 
ihing ought to go on, as if the poles were mmier&ed in a 
single vissfel of vvaler, Now lei ns substitute our lingers 
msleatl of wet jwper, and t'onsulei, tii.it all the muscular 
pints of an animal me impiegnaled witli an abnndant 
tjuanUly of n<|ucous fluids, the eieinentary prinei[)les of 
wliitli .neetpi.illy Cvipable of attpuiino the f^Uanic polaiit)', 
and etinsequeiuly e\peilenciiio the same successive e\- 
chunge as those of the water contained in the paper, The'-e 
considerations aie sufficient to show, in the experi¬ 

ment which at first sight appealed im ose[latible u ith our 
theory, every thing is in vealiti ionforinalile to it. The 
propeity of altnout all imperfect efudnctois impregnated 
with moisture, to become secondary piles when they arc 
placid in the ciicmt of the secon.l iry pile of Volta, proves 
the real existence of the electrogalvaiuc polarity between 
the p.uticles of w.iter: but what evinces, tliat ihe eonirau- 
nicaiion between the water in the two glasses is established 
^oiely by the af|ueons hiiruours with wliich our organs ave 
impregnated, ns, if we suhstitute for these organs a diy 
snbptance, though a good conductor, os a wire of gold op 
jdstMU, the developement of hidiogen and oMgen both 
will unrnedidtcly take {date in each cf the two vessels, 

/! obfcctiou h. The second and luticn inferior difficulty consists in 
acfonntmt: foi the diffeience perceived between the deconi- 
jso^iticn of water pi oduced by an electric machine, and that 
efTi'Cied by the pile. In the liis^t the two principles of water, 
accnrd’.ng to Di. Wollaston, are alwaysevolved mixed toge- 
t.nr ; wliile the pile separates theinSn a {nire stale, and at 
a distance fiom each other. The reason of this no doubt 
IS, in the electromotive apparatus the two electlic fluids 
are immeduttly in conUct, whence follows an uninter- 
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rupted electiic polfinty, capable of generating a suniLii! 
polarity between the elements of water; while lu all elcc- 
tHcal machines, umJ even in the Leaden phial, the twa 
electricities ai'e alw.iys separated from one auoUier by an 
insnlatlng bodj, as glass, uir, resm, See* Insulated elec- 
l^ricity always acts at a distance, and glides with great 
swiftness over the swrfa'ce of I'cynductuig bodies • the gal-* 

\nincfluid on the coutiary, which might be inoie appio- 
pnately tcimed polar electneit}', acts on the same substnures 
only when in contact, and by translbnoing them into secon¬ 
dary piles. Tins analogy of action at a* distance and in Gravilation 

contact IS observed likewise betwecMi the atiraclion of the 
, 111 II 1 /»* II j ilieiru'al a't' 

hciiM-'nly bodies and clieimcaf arnnilc ; wliicb is tiie iiioienaj, 

remaikable, us there is no inconslitcncy in <ctisideniig the 

hg’iit, that proceeds fioiii those slurs that fona a past oi tl>e 

uinvenc, as av cii'cct of electiicity. 

It fippi'ars to me prob.dde, that, in the galvanic decom- When ynirr 

pc^'pion of watei, each of the two conapoueiit jinnnples of J-* 

this liquid combines lutiHiately with the electin ilnul oi lomhmi' wuh 

th.it iK)le, by whicii it is attracted; and that thev .i:c both 

converted into the cTasti-c state ui constqtiouco of this corn- 

''liHiatiou. II this were deiaoiistrated, the light pioduced ITpuc'Mk' 

in the combusUon of hidrogen gas would mKo lie eNahnned 

^ ' rii*' I...1 Hij ' 1 

b\ the prompt leunion of t!ie two electric fliiuls sot free. 


yii. 

Obicrrations on the Effectf of hi pircfuthig an %n~ 

created Formation of t/ric And; tvith 60iiie ReiuarkA on 
th^e Contposittoii of the Urine, Communuated by Mi. 
WiLHAM r. liRANiJC, F’.R.S., to the Society fur the Im¬ 
provement of Animal Chemist?y^ and hy them to the 
Royal Society.* • 

Mu. Home’s inquiries into th« functions of the Ca'rttl .ns 
stomach, and his discovery of liquids patsiug from the car- 

* Abridged from the PhiJ, Tmos. fwr 1810, p. 186. 
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avoided by pre- diac portion into the circulation of the blood*', led him to 
foriM^ion'of consider, that the generality of calculous complaints might 
uncacid. possibly be prevented by introducing into the atoinuch such 
substances,, as are capable of pievcniing the formation of 
uric acid ; and that this mode ot treatment would have 
'‘many advantages over the usual method, wliich consists in 
* attempting to dissolve the uric acid after it is formed. 
MagneMa He consulted Mr. Hatchett on the substance most likely 
iparpote^*^ *^^*^ produce this effect, and asked if magnesia, from its iiisi>- 
lubility in water, was not well adapted for the purpose, as it 
would remain rii tbe stomach, until it should combine with 


any acid, or be cariied along with the food towards the 
pylorus. 

Mr. Hatchet knew of nothnig more likely to produce the 
desired effect; and on putting this theoiy io the test of ex¬ 
periment, It was found by a very careful examination of 
asshownby the mine, that in several instances, where there was an in- 
vxpcnfiice, cieased formation of uiic acid, magnesia dirninished it bj a 
much greater degree, than had been effected by the use, 
and that a very liberal one, of the alkalis, in the same patient. 

This circumstance led Mr. Home to wishfoi a moie com¬ 
plete investigation of the subject, and he requested rnc to 
assist him in the piosecution of it. Since that time many 
opportunities have occurred of carrying on the inquiry 
onsevwaloc- attendance on patients, labouring uudei calculous 

casium. complaints. 

It IS proposed to lay the results of our joint labours be- 
foie tins Society, with a view to establish a fact of so much 
> mipoitance in the tieatment of those di-eases. 

The four following cases include the piiucipal varieties 
of the disorder, which have been met with, and aic therefoir 
selected from among many others, to prevent unnecessary 
repetitions. In each of them the urine was occasionally 
carefully analysed. 

L • A gentleman, sixty years of age, who had been 
in the habit of indulging in the fiee use of acid liquors, 
had repeatedly passed small calculi composed entirely of 
uric acid ; his urine, immediately after being voided, de- 


• PhUos. Trans. 1808. See Journal, yol.XX, p.574, and XXI, 103. 
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posited at all titnes a considerable quantity of that sub- 
stunc(?) in the form of a red puvsder, and occasionully in 
larj^er crystals. 

Nine drachms of subcarbonate of soda, dissolved in water 
highly impregnated with carbonic ucrd, and taken in the 
jcourse of ihe day at three dose'-, a]>peured to have no effect 
whatever on the formation of unc acid; the red wind was 
deposited as usual, and the small cakiUi contnuiecl to form. 

On account of the inefficacy of this inedjcnie, he was 
advised to try the vegetable alkali, and thiee drachms of 
subcarbonate of potash dissolved m water, slightly im¬ 
pregnated with carbonic acid, were taken at similar in¬ 
tervals. 

The deposit of uric acid in the urine was now somewhat 
diminished ; but dining this free use of alkalis, which with 
little interruption whs persevered in for more than a veau 
die small cS.kuli still continued to be voided. 

^riie magnesia was then tried, liiteen grains being given 
three times a day in an ounce and half of infusion of gentian. 

In a week the uric acid was found to have dimiuslied in 
quantity, and afttjr the fust three weeks it was met with but 
occasionally. The use of the magnesia was persevered m 
for three months, during which time no calculi were voided, 
and there was no material deposit in the urine* 

This patient was extiemely subject to heaitburn, and he 
likewise complained of a sense of weight and uneasinef^s 
about the regimi of the stomach, both of which symptoms 
have disappeared. * 

Case II. A tJentleman, gbout 40, during four years ^ 
had occasionally voided considerable quantities of one acid, 
in the form of red sand, and had once passed a small cal¬ 
culus. He took carbonate of soda dissolved in water highly^ 
impregnated with carbonic^acid for some time; to which 
pare potash was afterward added* but with little effect. 
Recourse was then had to magnesia, twenty grains of 
which, taken night and morning, for ai% weeks, removed all 
the superabundant uric acid, though he put himself under 
no unusual restraint in his mode of living. 

CaA'elll. A gentleman, 43 years of age, after taking 
violent exercise on horseback, was seised with pain m the 

right 
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ntjljt I^iflney aod urfter. In the course of the night he 
phs>,t'd a'-niull unc cajcHlus. Having had recourse to soda 
vv.iitM with little henefit, he took tweiitv giuiris of magnesia 
every liight. His urine not being rjufte free from red sand 
ID the couise of three weeks, he took an equal dose of mag- 
iK'sia every tiiorimig, and in a mouth sifter this his urine was 
perlectiy health). In about thiee inOuths the uric acid 
again made its afipearance in tlie foim of red crystalline 
sand, and was again lerooved bv the use of the ma^ijeoia 
night and morning tor tljiee wt^eks. 

C’cse IV. A geuticnuii), aged 56, after lecovering from a 
severe fit oftl'c gout, loidcd con^talltly a large quantity of 
muru'i in his uline, a symptom which he lead nevei before 
noticed. 7 here was also, oc ciisionall), abundance of red 
sand, consisting p'iiicipally of uiicticid, but he had ueier 
loidcd a calculus. 

His simti.u h was uncommonly sieak, he vas often affected 
with hearthui 11 , and an almost constant pain in the neicji- 
houihood of the naht krduev. He had !>• en iii the h.tbit 
of taking tincture^of baik, and other spirituous uiclicincs, 
iioni.a bflief, that the pain in Ins right side aiosc from 
gout HI the stomach. 

He had already attexnpted^to use the alkalis, which had 
produced such unpleasant sf usations in the ttoinach, that 
he could not he prevailed upon to tiy them again in any 
foiin. 

Under these ciicuinstant es, he icadily acceded to a new 
plan of treatment. lie was directed to omit tlie use of spi- 
rituouis iriediiines, and take twenty graihs of magnesia, 
three times a da\,in water; but thii> operabug too jiower- 
tully upon the bowels, the same quaiuity of imigupbia was 
taken twice a day only, with an addition of five drops of 
laudanum to each dose, 

7'his plan was pursued without intermission for thiee 
weeks, and jie mwived considerable benefit, aw far as con¬ 
cerned the state of the fitomach, and ])aiu in the region of 
the kidney. The urine, which was examined once a week, 
W.IB also, on the whole unproved, but it occasionally de- 
po'>iied a very copious sediment, consisting ul uitc ac<td, 
Willi a >aiiable prupoition of mucous secietion. 


After 
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After a farther continuance of the use of the niagnesla for 
three weeks, the urine was often much loaded with uric 
acid and mucus ; but these appearances, which before the 
use of the magnesia were constant, are now only occasional, 
so that the disposition to form a redundant quantity of uric 
^cid >s much diminished: it is also deserving of remark, 
that there has not been the slightest symptom of gout from 
the.time of the last attack, which is more than a year back, 
a longer interval of ease, than this patient has experienced 
for the last siTeyears. * 

He has now omitted the regular use of the magnesia, but 
on perceiving any unpleasant sensation in the stomach, he 
returns to it for a week or ten days, and then again leaves it 
off. 

From the preceding cases it appears, that the effects ofE^®®®^ks. 
magnesia taken into the stomach are in many respects dif* 
feient fioin those produced by the alkalis in those patients 
in iThoni there is a disposition to form a superabundant 
quantity of uric acid. i 

Nfith a view to ascertain their comparative effects on 
healthy urine, when taken under the same circumstances, 
the following experiments were made. 

Experiment 1. On Soda, 

Two drachms of subcarhonate of soda were taken on an Action ofiab- 
empty stomach at nine o’clock in the morning, dissolved in carbonate of 
three ounces of water, and immediately afterward a large uruic. 
cup of warm tea. 

In six minutes, about one ounce of urine was voided; in 
twenty minutes «ix ounces more; and after two hours, a 
similar quantity. 

The first portion became very turbid, within ten minutes 
after it had been voided, and deposited a copious sediment 
of the phosphates, in consequence of the action of the alkali 
upon the urine. It slightly restored the blue colour to 
litmus Y^aper reddened with vinegar: the alkali therefore 
was not meiely in sufficient quantity to satq^ratc the un- 
corabined acid in the iirine, and consequently to throw 
down the phosphates, but it was in excess, and the urine 
was voided alkaline. 

VoL. XXVIII. Feb. 1^11. K The 
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'f Uf'ni> le aVuT tv.<Mity niirmtes al.sg a 

clood ot’ lilt pltoiiphatfh: but tin- tiSiusparencj ol' that 
\oi(led ttvo hours aftci tho alkaii haJ been taken as not 
distuibed. 

Here, therefore, t^e effect of the alkali upon the ujiue 
Mas at luiixunurn, probably lu !c<9s tlmn a <juartcr of it,M 
. hour after itbacl.b^cri taken into tiie stpiuaeh, and in Ici.3 

than two hours, the whole of the alkali had passed oil. 

Experiment 2. Ott Soda^ with,excess ofCmhonic And. 

* . . ^ ' r 

Action of the Thti eaioe quantity of soda, di^^solved in ciglitouucrs of 

'upercarbo- vvater, vf'rv hitihlv impreeiialed with eaibonic aeul, was 
Jiaic ot soda on » J b . e fc> . , 

the urine. taken und,er the same circumstances as in the former 
experiment, and the urine was \oidoJ at nearly similar in¬ 
tervals. 

The separation of the phosphates was If '-s distinct, and 
less rapid. In two hours after the urine had been voided, 
there wasasmall deposit,composed principally ofpbosphvteof 
lime ; there was also a distinct pellicle on the surface, con* 
sisting of the triple [ihosphate of ammonia and magnesia. 
This appearance, produced by the escape of the carbonic 
acid, which' liad before retained the amnioniaco-ningnesian 
phosphate in solution, and which now occasions its deposi¬ 
tion on the suiface, is by no means uncommon, e\eii m the 
urine of healthy persons: in the present instance, it appears 
to prove, that carbonic acid passes off from the stomach by 
the kidnles, for after taking the alkalis in water very highly 
impregnated with it, the pellicle is uniformly pioduced, and 
is also much more abundant and distinct, than under any 
other circumstances* 

Potash similar simihu expeliments w'lth potash, the results woe in all 
111 its action, cases as similjiir as could be expected in reseuicbcs of this 
uatuie. 

Experiment a. On Magnesia, 

. , Magnesia was taken under circumstances similar to those 

Action of msg- ” . 

TK'suonthe of the soda in the former ex'penment: in the (jnantiU of 
aiii.e, JjqJP a drachm, it pioduced no scnsililJe efl'ect upon the urine 

during the whole day. When taken in the dose of a 

dip-tlun 
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tlrachm at nine o’clock in the morning, the •urine voided 
at t^velve o’clock became slightly turbid: ut three o’clock 
the effect of the magnesia ivas at its maKittiumy^and k dis¬ 
tinct separation of the phosphates took place, partly Ih the 
form of a film, which when examined was found to be the 
*tri[dc‘ phosphate of ammonia and magnesia, and partly ia 
the state of awhile powder, consisting almost entirely of the 
triple phosphate and phosphate of lime. 

The effect of large doses of magnesia, in producing a 
white sediment in the urine, is very commonly known, and 
has been erroneously attributed to the magnesia passing off 
by the kidnies. 

These experiments show, that magnesia, even in very 

large doses, neither producas so rapid an effect upon the 

urine, nor sOt opious a separation of the phosphates, as the 

alkalI^ ; onjrhis it» value as a remedy in calculous disorders 

bfcms niatciially to depend. 

% 

Experiment 4. On Lithe, i 

Two ounces of lime water, taken in Ae morning upon Action of lime 
an empty stomach, with a cup of milk and water, produced 
no effect whatever. 

A pint of lime water, taken at four intervals of an hour 
each, pioduccd a slight depositiou of the phosphates at the 
end of the fifth houi. The arme voided at the third hour 
Wds not at ail affected ; at the fifth hour, the effect appear¬ 
ed at Its height, but was not nearly so diitinctas from small 
doses of soda, notwithstanding the insoluble compounds, 
which lime might be expected to form with the acids in the 
unne. 

The unpleasant taste of lime water, the quantity in 
which it requires to be taken, on account of the small pro¬ 
portion of the eaith which is held in solution, and the uu- 
cei lainty of its effect, are circumstances which render it of 
little ubc, excepting in some very rare cases, where it hua 
been found to agree particularly well with the stomach. 

The effect of carbonate of lime upon the urine was much Action of 
less dislincl tl un that of lime watei : at times it pioduced no 
effect, but when taken in very large doses, a slight deposi¬ 
tion of the phosphates was produced, 

K2 


These 
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Ttie result* 
were uniform 
in three indt> 
Tiduals. 


Other -.ub- 
staiices trued. 


Action of car 
bonic acid on 
the urine. 


Sometimes 

useful. 


Chemical 
theory liable 
to change. 


Tliew r^xperfments were repeated upon thiee different 
individuahf and there was always a wiiiformity in the results^^ 
When the medicines were taken some hours after food 
being received into the stonaach, their ejects upon the unne 
were retarded, but trot prevented* 

The effects of many other substances upon tlie urine 
were examined into during this investigation, but they 
varied so much according to circumstances, that no satis# 
factory results were produced. 

As it is found in the foregoing experiments, that the 
effects of soda on the urine are modified by th? presence of 
tCarbonic acid, the following experiment was made, toascer* 
tain, whether any sensible effects are pioduced by that acid 
on healthy urine. 

Twelve ounces of water very highly impregnated with 
carbonic acid were taken upon an empty stbmach at nine 
o’clock in the mUrning* At ten o’clock about eight ounces 
of urine were voided, which had a natural appearance; feat, 
when compared with untie voided under common clrcum-* 
stances, was found to contain a BUperabuodnnt quantity of 
carbonic acid; this gas was Copiously given off when tlie 
urine was gently heated, or when it was<exposed under the 
exhausted receiver of an air pump. 

In a ’patient who had a calculus of large dimensions 
tracted from the bladder, composed entirely of the phos¬ 
phates, and whose stomach did not admit of the use of 
stronger acids, carbonic acid was given in water; it was 
found peculiarly grateful to the stomach, and upon examin¬ 
ing the urine during its use, the phosphates were only voided 
in solution, but when at any time it was left off, they were 
raided in the form of white sand. 


vm. 

Obsermtions and Experiments on the Nature of Oximuriatic 
Acidt ahd its relcUtmi Muriatic Acid^ by J. Me^rray, 
tectUT^r on Chemistry^ Edinburgh, 

To Mr. NICHOLSON. 

Sir. 

The theories of chemistry, resting oif evidence not 
strictly demonstrative, aie Imbl^ to frequent modification 
. from 
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from the progress of discovery, OpinjcmB however more Opinion# of 
unexpected have seldom been announced to chemistti, than imfrlaiic** 
those lately advanced by Mr« Oavy with regard to the con- oximuriivtic 
stltutmn of muiiatic and dxiniuriatic acids-—that the latter 
is not a compound of mnnatleacid and oxigen, but a sint- . 

^le substance, and that the former is a compound of this 
substance with hidrogen. The more general principle con¬ 
nected with these opinions—that nximuriatic acid is, like oxi- important as 
gen, an acidifj'ing element, which forms an extensive series mtroducmg a 

^ ^ ncMf flciOityincii 

of analogous compounds with indammables and m<!tals, pruidpie^ 
leads still mdre diiectly to the subversion of the established 
chemical systems, and to an entire revolution in some oIT the 
most important doctrines of the science. 

Opioions so novel and important claim attention; and 
this is not le»$ due to them from the authority on which they 
arc advanced* They derive too an additional interest from 
their connection with a part of chemical theory at present 
involved in much obscurity—the relation of water to the andasconnert- 
constitution of some of the gasses, and more particularly 
muriatip acid'gas. Having been favoured some time ago totheconsutu- 
by Mr, Davy with the Memoir, in which thes^speculations 
are announced, I have had it in my power to submit to 
exanimaiioo the evidence on which they are supported, and 
to prosecute an experimental investigation to which this led. 

Some account of the resuite of these researches Taay not be 
unacceptable to your chemical readers; and to Mr. Davy, 

I am confident, I need offer no apology, for bringing under 
review a question of such interest# artd at the same time of 
such a nature, that when surveyed under different aspects it 
may suggest very different conclusions. 

The Common phenomena, with regard to the production ‘|*he common 
of oximuriatic acid, and its apparent analysis, admit of phenomena 
explanation equally on the established theory, and on that ‘ 

advanced by Mr. Davy. Jt is necessary therefore tq take 
notice only of those, which are more peculiar; ahd, siippos- , 

ing your readers acquainted with Mr, Davy’s memoir, 1 shall FactsconsuU i^ 
confine these obaervations to the fact!, whicl) hc has stated cd most fa¬ 
ns favourable to his opinion, 

When oximuriatic acid gas and hidrogen gas are mixed Oomptoitionof 
ill nearly equal volamqs, the^ act op each other, and are en- inunatioacia 

* tirely 
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ajciioariatic tircly converted' into vhimutic acid gas. Thts expemnent 
jcD,*”***^'^'^** regards as synthetiCf the oximuiiatic acid and 

hidrogen forming he supposes the murmtic acid by their 
combination. There is obviously however another n.ode of 
not decisive : accounting for the'result. Regarding oxinmiiatu* tuid as 
a compound of muriatic acid and oxigtu, the oxigen may, 
be supposed to combine with the hidrugen and ioim wntei, 
while the muriatic acid remains in the eia^ltc Mr. 

Davy has remarked indeed, that, when the gasscb have 
been gendered as dry as possible, theie is no sensible depo¬ 
sition of water; but no difficulty attends the supposition, 
that this may arise from the portion of water which is formed 
being retained in combination with the acid gus. 
or tbs decom- Oximuiiatic acid gas decomposes suipburelted ludrogen, 

phur-tted^hi*-* sulphuris deposited,muriatic acid gas is produced,and, when 
drogen by oxi- the gas&es have been previously diied, the condensation Mr. 
^rutic acid jj^vy found is not equal to -<V« This decomposition, in 
coQfbrmity to bia hypothesis, Uiust -be supposed owing So 
the hidrogen combining with the .oximuriatic acid, and 
forming muriatic gcid. According to the common theory 
the results must be ascribed to the oxigen of the oxiinuri<* 
atic acid combining with tlie hidrogen and foiming water, 
which the muriatic acid holds combined with it; and the 
experiment pre»ents nothing inconsistent with this explana¬ 
tion* 

or tbit of am- AtHcaonia, it is well known, is decomposed by oximuri- 

stated, that, in making this expe- 
msgast y,meot, be has found, contrary to what has been asserted, 
that there is no sensible production of water; there is a 
condensation of nearly the whole acid and alkaline gasses, 
nitrogen gas remains, and dry muriate of ammonia la 
formed. The experiment theiefore affords no evidence of 
the existence of oxigen in oximuriatic acid, but neither is it 
iriconsisteot with that hypothesis; for the water, that, in conv 
formity to it| must be supposed to be funned, may exist in 
combination with either or both of the piiuoiples of the 
compound salt. 

•rthe eases Gay-Lussac and Thenard have proved, it ia remarked by 
^^*"0 ured*^* Mr. Davy, by a copious collection of instances, that, in 
fr(>ai oximuri' the usqal cases where oxigen is procured from oximuriatic 
• • »dcl. 


■sms gast 


sr the eases 
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3 ci<l, w'.iter is alwftys pt-esent, and muViaiio fltid is formed.; 
smd as oMmuriatic acid, he adds, is Converted into muriatic 
acid t^ris by combinin}^ with hidroj^en; it is scarcely'pbssible 
to mold the conr lusion, that iho oxigln is^deiiied from*^tho 
deeomportion of water. Such facts however admit oquatly 
•f explanation on the supposition, that the omocu is derived 
from tliedecoiriposition of the oxtmuriatic aoid, but that water 
‘ i -3 necessary to aid thl^ decomposition by the affinity it exerts 
to the rauriutic acid. They are not therefore of themselves 
more favourable to the one hypothesis than to the other. 

When muriatic acid jijas is acted on by metals, the acid or the arrion of 
disappears, and Indioqen gas is produced. ^adc^aadj^s' 

Mr. Oavy supposes, that the muriatic add is decomposed, 

Its oximuriatic acid combines with the metal, .snd its hidro- 
gen is evolved, an<l accordingly the compounds formed aie 
the same he lemarks as those produced by the direct action 
of oximuriatlc acid on the same metals. But this exptuna- 
tiffti rests on the previous assumption of the truth of the 
theory, and the phenomena are equally explained by sup¬ 
posing the l?*^rogen to be derived from Jthfe decomposition 
of the portion of water combined with the add in its gase¬ 
ous state, the oxigen of this water combining with the me¬ 
tal, and the oxide thus formed iinitihg with the real acid.' 

It Is true, that this production of hidrogen takes place even 
when the muriatic acid gas has been [ireviously exposed to' 
subriances having a strong attraction to water, so as to 
bring It to its driest state; but the same explanation may 
still be given, fpr vThen tbe acid is in this state it can only 
be affirmed, that a poiliou of water has been abstracted 
from it, not that the whole has been withdrawii. As the 
water is removed from the acid gas, affinity by which 
tlie remaining quantity is retained must progressively in¬ 
crease in strength, until it equal or exceed that of tbe sub-’ 
stance attracting it; when of course its abstraction mUst 
reaSe. The phenomena then afford no decisit'e proof of 
Mr. Davy’s liypothesis, for before tbe #kplandtion given of 
them in conformity to that hypothesis .can be received as 
exclusively just, it roust be established by prior and inde¬ 
pendent evidence, either that muriatic acid does not contain 
combined water, or that it is a compouniTof oxitmuiitlc aticl 
and hidrogen. If 
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If the compounds formed by tjie action of oxiraunotic 
acid gas on metals, or inflammables, contain oxigen, as they 
must on the common hypothesis of the constitution of that 
‘acid supposed to do, indications of it may be discovered 
in the products of their decomposition, and thus evidence 
may be gamed of the existence of oxigen m that acid., 
With the view of determining this Mr. Davy instituted se¬ 
veral experiments. iVom the substance formed for exam¬ 
ple by the action of oximuriatic acid gas on tin, he endea¬ 
voured to procure oxide of tin by the addition of^ammonia; 
and from that formed by the action of the same acid on 
phosphorus, lie endeavoured by a similar method to obtain 
phosphoric acid. But in neither case was the experiment 
successful, the ammonia remaining in the combination, and 
forming products possessed of very singular properties, and 
in particular very difficult of decomposition. Still it may 
be remaiked these experiments do not preclude the suppo¬ 
sition, that oxigen may have existed in these combinations; 
for, as the compound'? were not decomposed, it cannot be 
affirmed precisely what is theii composition. JTbey afford 
it js true no prool’, tiiat oxigen had been communicated 
flora the oximurlatic acid; but neither do they give any 
proof, that this had not been the case. They may be com¬ 
pounds of the Qxigeuated metal or inflammable with mun- 
atic acid and ammonia; and the difficulty of decomposing 
them, and abstracting the acid so as to discover this oxi- 
genated base, may, in common with all the preceding facts, 
be asenbed to the peculiar relation of this acid to water, 
the absence of that portion of it necessary to the constitu¬ 
tion of the a»''id gas preventing its disengagfinent from the 
base, precisely in the same manner that the same acid can¬ 
not be expelled from the dry inuiiate of potash or soda by 
a con^ete acid, unless water be supplied. 

There is one fact, which MrT Davy has established, ex¬ 
tremely singular; and which appeals more conclusive against 
the hypothesis, that oximuriatic acid is a compound of mu¬ 
riatic acid arj4 oxigtu. If charcoal, freed from hidrogen and 
moisture by intense ignition in vacuo, be heated evem to 
whiteness in oximuriatic acid gas, it produces no change in 
it, IJ^ow if oximuriatic acid be a compound of oxigen with 

rauriatir 



ON THE NATURB OF OXIHUBIATIC ACID. 


137 


muriatic acid ; and especially if, according ib the commoA 
opinion, this oxigen is retained in combination with the acid 
by an affinity compilirativrly weak; charcoal might be su^- 
po^ed capable of abstracting it, at least with as much faci¬ 
lity as hidrogen, which ther^ is no lenson to believe has a 
|tronger attiacfion to o^igen. On the cortimon hypothesis, 
there appears no cause why it should not do so; and the 
fact seems favourable to the theory^ that hidrogen causes 
the disappearance of oximuriatic acid, not by abstracting 
oxigen from it, but by combining with it, and conveiting it 
into muriatic acid. It is this experiment accordingly, Mr. 
Davy has adcledt which “ led me to doubt of the exist¬ 
ence of oxigen in that substance, which has betn supposed 
to contain it almve all others in 0 100^.6 and active state.” 


I tiiaj first lemark with regard to this singular fact, that but why doe-, 
it presents an anornaly just as great according to the new 
as aceoiduig to the old hypothesis. O.viiiiuriatic acid is with th\'> uevr 
considered in the fonucr as a principle belonging to 
same class ds oxigen, which like it exerts powerful attrac¬ 
tions to inflaiiinidble substances, and which la not inferior in 
energy of action. Why therefore should it'not like oxigen 
combine with charcoal ^ 


But farther it afipears to me, that a solution may be Pwibably he- 
glven of this difficulty; that thfe apparent anomaly is con- 
nected with the preceding facts* j and that the theoiy of it form the water 
is to be derived from the peculiar relation pf muriatic acid to the 

. , . , , , . , , conslimtion or 

to water. Admitting that water combines intimately with munauc 

this acid, and that it is essential to its transition to the elas- acid g<>s 


tic form, it is obvious, that, when charcoal is heated in 

oximuriatic acid gas, although it might attract the oxigen, 

and combine with it, there is no source whence the portion 

of water essential to the pi eduction of the muriatic acid 

gas can be supplied; the absence of this water therefoie 

prevents the transition to the state of muriatic acid, and of 

course prevents the decomposition of the oximifliatic acid, , 

and the consotfuent oxigenation of the charcoal, it is pos- and perhinn 

sible even that this may be aided by a similar necessity, 

1 , . -I /. / boiiit aeid ci*. 

though to a less extent, ol the presence of water to the 

constitution of carbonic acid; as there are facts, which ren¬ 
der it probable, that a portion of combined water exists in 

tkii 
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this gas, and is uocessary to its tumtitiOn to the dastt( fonh. 
In treatin'; charcoul'in oximuiiatic acid aas, all the < lu-’utn- 
staucet* are thus iinlvivoiiuible to the oxigen.ifioii; as the 
|)roducts of tliis, tlie iiuirntic acnl, and the carbonic acid, 
both require vui<or ti> theii constitution, ■wbile there is no 
Wjiitrf what sourcc whence it can be siip]>lied. Theie ia another prin- 

probably operates in giving rise to this 
piobabiy ioi> apparent anomidy, Wlien a metal i^i placed in oximurialib 
opejrateainthis oxigebation is probably the result of that sin¬ 

gular hind of cheimcdl action named disposing affinity, 
being promoted, occording to the language usually em¬ 
ployed to express this, by the affinity of the muriatic acid 
to the metal in its oxidated stale. The combination of hi- 
drogeu with the oxigen of oxiirturiatic acid is m confoiini+y 
to the sainh laiv piohably promoted by the attraction of 
muriatic acid to wniter. Unt tliis cause does nut opefalc 
when charcoal is htated in oximuriatic acid gas, for there 
is no scnbihle, or at least no forcible attraction exerted be¬ 
tween muriatic acid and the product of the oxigeitation of 
charcoal, whether si be carbonic oxide or carbonic acid. 
Hence too charcoal is not acted on by liquid muriatic acid, 
while metals are oxidated and dibbolved by it. 

Of this phenomenon the.efu.e, apptO'enlly so singular, 
an explanation, winch I conceive is satisfactory, may be 
on \fr Davy’s givfc’ii, while it remains an anomaly on the opposite theory J 
fQj.^ on the assumption that oximuriatic acid is on acidify¬ 
ing principle having a strong attraction to inflammable 
bodies, no cause is assigned, why it slinuld not combine 
with chiirtoal, as well as with hidrogen, or %vilh metals, 
quc'^tion It Will probably now be apparent, that all these facts me 
>s ibo cfiu', connected with the n^neral question,'whether water com- 

b-fbspntiii to bines intimately with iniuiatlc acid, and is essential to its 

tbo const )t II- coiihlitution in the clastic state. On the assumption that 
lion of imiiia- . , , , 

uc iicitl jas. this IS trne,^they aie cajpablc of being ex'|>lained by the 

* common tlieory of the relation between muriatic and 0x1- 

inuiiatic acid ; on tlie denial of this proposition, the theory 
Hfi’, Davy lias proposed atibrds another mode in which they 
are accounted for. But neither of these hypotheseh (for as 
such only can they be regarded) is established by thcae facts 

to 


Thi-; anomaly 
so oasilf 

arrrtiinr<» I for 
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to the exclusion of theotlier, and both, therefore, stand pre¬ 
cisely on equal grounds. 


Comparing them for a moment under this point of view, Unity nnd Mia- 
the uin‘y and -^iimplicity of the cominoii theory are much in ‘‘^^*** 
Its favour. 'I'here is some improbability in the hypoUiesis IhcoiyT 
ajf two acidifying principles distinct from each other, but 
exerting similar chemical agencies. The explanations u hich 
this involves oi’the combinations of thcac principle-> with In- 
flarpmablesninl metals, and of the relation of water to them, 
are extremely complicated; wliile on the moie simple 
system opposed to this, nothing more ia required than the 
assumption, if not proved, at least not improbable, of the 
existence ol a portio i of combined water in muriatic acid 
gas. And instead of any generalivatimi, there is in the for¬ 
mation of the hypotlicsis, that oximuridtrc acid is an acidi¬ 
fying principle, an evident adaptation to the pi'eiiomena 
peculiarly related to this question; since il does not appear, 
that thjs principle enters into the compobition of any acid 
but the fnnriatic, or gives rise to acidity in Combining with 
any substance hut hidiogen. * ‘ 

Instead of leavng the subje£l, however, on Uiese general of 
grounds, it were desirable to gain more conclusive evidence, cidmgthe 
There are two modes of proof, by which the question may 
be determined. Either it may be kbovrn, that munatic acid 
does, or does not contain combined water; or it may be 
proved, that oxigen does or does not exist in oximuriatic 
acid. It is only necessary, that the fafits, on which the con¬ 
clusion with icgard to these proportions is to test, should 


not be capable of being accounted for by the one hypotiiesis 
as well as by the other; and to attain this is extremely dif- 
ncult from the facility with which both can be adapted to 


the phenomena. 

Thus no proof would appear at first view more decisive Argument 
of the existence of combined water in muriatic acid gas, and water be?, 
the necessity of this to the transition of the acid to the elastic to\hv^Atfom^ 
form, tlmn that aiforded by the fact established by the ex- 
periments both of Cay-Lussac and Thenard, and of Mr. acul mconclu- 
Davy—that if a diy muriate, muriate of potash for ex- 
iunple, be heated with a concrete acid, as the phosphoric or 
boraciCf it is not decomposed, nor is any muriatic acid gas 

disco- 
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cJiseri'jjjgi'etl; biit if a Tittle-watpr be adderl, very abuudatik 
vapour's of the acid immerliatelv arise. The obvioiiH eon- 
cTusion ft'om this is, that water is essential to the constitu¬ 
tion of the muriatic acid cjns. Yet this is avoided bysnppoa- 
Jngf in conformity to Mr. Davy's hypothesis, tliat dry 
muriate of potash is not a eompomid of miniatic acid and? 
potash, but of oxirouriatic add and potassiailn ; and farther 
fiiippohing, that tlie water added it. decomposed, its hi- 
drot^ei) combining with the oximunatic acid, and convert- 
itig It into muriatic acid, and its oxigen changing the 
potassium into potash. 

'There are some indirer*t considerations, however,'from 
which the existence of combined water in monatic acid gas 
maj be inferrt*d, nr which at least give probability to such a 
Bupposiiion. Thus it is obvious from the facility with which 
this acid when in tiie gaseous state is conden&e(| by water, 
and from the lai*ge quantity of it that is absorbed, that an 
affinity of considerable strength exiffs between them. In 
consequence of this affinity the acid in its gaseous state 
must retain a portion of water combined with it; and from 
the Taw of chemical attraction so well established, that 
quantity adds to its force, it follows, that this water will bo 
retained in combination with a strength of attraction pro¬ 
gressively increasing as it is nbstr,acted ; and that a portion, 
therefore, must probably remain, in tlm driest state to 
which muriatic acid gas can be brought. 

The suppusitrdn, that muriatic acid contains combined 
water, and that this is essential to its gaseous state, is 
rendered more probable by this influence of the combindtlou 
of water being established with regard to other elastic 
fluids, where there is not the same ambiguity. Carbonic 
acid cannot be easily expelled by heat, or even by the 
action of an acid, from native carbonate of barytes; while it 
is expelled from the artificial carbonate with facility; 
though the only difference between the carbonate in these 
forrns is, that tu the one it contains a potion of water, and 
m the other it appears to contain none. And accordingly, 
if water be applied to the native carbonate, it favours its 
decomposition, and the expulsion of the carbonic acid. la 
this case is clearly^ established the influence of water with 

regard 
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Iregard tocarbcMiic acid, and its transition to tffe elastic state! 

and this cannot be explained by any hypothesis smitiai to 

that, by which the afialogou'i influence of water with regard 

to murjatic acid is attempted to be explain^^. It renders 

more proboble, therefore* the explanation in conformity to * 

She common theory with regard to this acid inferred from 

similar facts. It may be added, that the uffinitj of muiiatic 

acid to water being evidently stronger than that of carbonic 

acid, the former tu its gaseous state niu) be presumed to 

retain a larger quantity combined with it than the latter. 

The other mode of proof, whence Uus question may be Proof of the st* 
determined, is that relating to the existence of oxigen in 
oxununatic acid. The facts from which this has usually natic acid not 
been Inferred, either by the apparent formation or decoropo- otuam* 
sition of the acid, it has already been rema^^ked are ani- 
biguouh, as they admit equally of explanation on Mr. 

Davy’s hypothesis. The object is to obtain proof not liable 
to this ambiguity^ and one train of investigation occurred to 
me, whence I inaagined such proof might be obtained. 

The cause which I have assigned for cJiarcoal not being !DecamiJ0«!- 
oxigeimtcd by oxununatic acid is, that the portion of water 
noeCssary to the constitution of muriatic acid ga£ is not af> with the addl- 
folded. If vvater, therefore, were supplied, the oxigenation of wAter 

1 . 1 r»n_ • . .. . pivesiniper- 

ought to take place. lhere,is some leason to believe that feet or amln* 
this IS the result, but from the state of aggregation of the result*. 
cluircoaU it is not easy to conduct the experiment, so as 
that it shall uot be either imperfect or ambiguous. 

But there is another farm under which it may be made, Argiim&nt 
and with regard to which indeed the facts are already partly aucadd'an^^^^ 
asceit.iined. If oximuriatic acid gus, and any of the varieties Cdrburette'i Hi- 
of what aie named carburetted hidrogen gasses be mingled fn7*mur!i"r' 
together, it is known from the expeirments of Cruiekshank, and cavbi*m<i 
that a mutual action is exerted, either immediately if the®^"^®* 
electric spark is taken in the mixture, or more slowly if 
they are allowed to nrcmain in their mixed state; and m • 

either case,'if, thc^due proportions are ^observed, they are 
eiUtiely converted into muriatic and Carbonic acids. Th* 
explanation of this according to the common theoiy is ob* 
vioiia; the Carbon and hidiogen of the influmiuable gas re¬ 
ceiving oxigen from the oximuriatic sieid, carbonic acid and 

watw 



ON THE yAttUE OP Q^llMCIRUTtC AUP, 


w'atei iiif* foiirii^d, and this water roust W supposed to be 
it't.imed in < oiiiliination with the muriatic aC]d»' into 
uhicit the oxmiurmtic is converted. But it does nut 
udinit equal I j' of explanation on Mr. Davy’s hypothesis. 
The oximuriatic acid may be supposed indeed to combine 
with tiie bidrogen of tlie corbnrettcd hidiogen to foroi 
muriuttc acid. Bat whence is the oxlgcn derived, which 
converts the carbon into carbonic acid ? The result, in 
strict conformity to the hypothesis, ought to be the con¬ 
version of the oximuriatic acid into muriutic acid, and 
the dtqxiaition of the carbon in a state analagous to char¬ 
coal. This IS .indeed the result when some of these gasses 
are acted on by a certain quantity of oximuriatic acid; 
but when the quantity is larger, the product is unifdt'iuiy 
carbonic acid. 

Only apparent i opp«*l-?‘s to me to be only one source of ambiguity 
source of ani- attending this experiment, and that probably a very trivial 
kifiuity Inflammable gasses, which have been regarded 

us binary compounds of carbon and hidiogen, are piobably 
rather ternary cooipotindB of carbon, hidrogen, and oxigen j 
and on this supposition it may be said', that, while the 
oximurHilic acid combines with the hidrogen, and forms 
muriatic acid, the carbon and oxigen of the inflammable gas 
an-.wored. remain in union, and form carbonic acid. This explanation 
however implies the existence of a much larger quantity 
of oxigen, than there are any grounds for supposing docs 
enter into the composition of these gasses. It besides fails 
to account for the large quantity of oximuriatic ucid that is 
required. Little more than one measure of oxirnunatic acid 
gas to one measure of hidrogen is requiied for imitnal satu¬ 
ration, so that the whole is converted into muriufic acid gas. 
But not less than four measures of oximuriatic acid gas to 
one measure of curbo retted hidrogen are necessary to produce 
the full change into carbonic acid ; and if less be employed, 
there is eitfae!’ a deposition of charcoal, or a formation of car¬ 
bonic oxide. Now this quantity cannot be required merely 
for the saturation of the hidrogen contained in the carbu- 
retted hidrogen, and vrhat other agency can it be supposed 
to exert, by which it produces the comeision qf the car¬ 
bon 
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ton into <;a»bonic acid, than that of •commnmcaiio^ 

OXIg^ll ^ 

The experiment however it occurred to me m'mht be made Carbooii ov i« 
‘ in a manner fr^e even fi'oni this ambiguity. CruicUshaok 
observed, that, ^when carbonic oxide is mucdirith oximu-tut change Jb/ 
^ riatic acid gas, on taking tjie electric spark in the mixture 
- thpre is no detonation produced, nor any sensible change. 

This mu St be ascribed, on the common hypolhesisjto the same 
cause as the nonoxiger.ution of charcoal in oxuniUiiatic 
,acul gas—the absence of that portion of uyter, which is 
essential to tlie constitution of muriatic acid gas. But he t5,o;,o); tin-y 
obsoivcd, that, if the two gasses were mixed together^ a "robv‘.tmt'n i; 
niutiral action is slowly exerted, and after twenty four 
liruis, they aie Converted into carbonic and muriatic acid'^. 

Now this IS a result diflferent from what the view of the sub¬ 
ject 1 have given would lead to expect, and apparently t<K» 
in 0| posTtion to the ici»ult obtained when the action of 
the eU'ctnc spark has been employed; for I,here is no ob¬ 
vious cause why the oxigeiiatiou of the carlwnic ovide 
should be etfected m the one case, mor^ tlian ih the other. 

This ditft'ieuce it appealed probable depended on tjie This diff r- 
ugency of water. When titfi electiic spark is taken in the 
mixtu'c of the gasses, even tlioiigh they may not have the i iLsoiice 
lu cii previously dried, the quantity of water within the 
sphere of agency of the spark is so iuconsiderahle, that the 
action is not favoured. But in the slow action the whole 
water diffused through them can qpeiute successively, and 
iheiefure with more eiiect, sq us to admit of at least a 
partial oxigenatioii, uiid if tJie gasses have been passed 
tinough water into the bo.ttle m which they are, allowed to 
remain mixed, (the mannei: probably in which the evperi* 
iiieiil was peifo med by Cruickshank) the iihii of wutei ad- 
lionng to the internul surface, may render the action com¬ 
plete. To ascertain if tlys siipi>osition werejust, I made 
the expel imeut in the fullowiog manner. .. * , 

Two rneasures of carbonic oxide gds, and two naeaaurciet Kxpc'nmrnt 
and a half of oximoriafie acid,, each having been pt'uiniouslv 
esj'osed to muriate of lime,, weie mixed togetlier. Tim madi* »•, tiij 
mixture could npt be. pai»se4. through t^uicksiUer '*'ithou^ 
the quicksilver being acted on by the acid, so that a par-huur-, vihox, 

fion 
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tion ol It adberytl to the bides of the jar, and continuing to 
net on the acid luuilit counterart any action on the carbonic 
oxide. To avoid this, the mixed gas&es were introduced 
into a caoutchouc bottle connected by a tube and btop-cock 
with ajar containing dry mercury. On turning the stop¬ 
cock, and suddenly conipre '•mg the elastic bottle, the gas 
descended into the j.ir, and depressed the mercury without 
acting <upon it, this action V>emg prevented still more 
efTectually b\ a Irttle puie caibooic oxide having been pre¬ 
viously introduced into the jar. lhestop*cock being shut, 
and the jar being aho closed at the bottom, the mixed gasses 
Were allowed to fb/id 24 hours. At the end of thi-> tune 
the green tinge lin oximuriatic acid gas was perfectly 
apparent; the stn|.-oo»k being turned under quicksilver, a 
very slight dun nuiion of volume, not exceeding tjV of the 
whole mixture was indicated by the entrance of a poll ion of 
quicksilver equivalent to this. On transfening to water, 
there was no immediate absorption, but tlie oxunuriatic 
jicid gas w’as gradually condensed. The residual gas was 
then transniitted *throiigh lune water in a long* nairow 
tube, it comniuiiicated a niilkiness to the smface, so slight 
as to be barely perceptible; this was removed on agitation, 
and did not appear on a second or third truusinission. The 
lesidual air was found to be carbonic oxide, both by the test 
of oximunatic acid aided by water, and by being converted 
by combustion into carbonic acid. In this experiment then 
tlic carbonic oxide had; scarcely been acted on by the oxi- 
muriahe acid, and the very rninute quantity of carbonic 
acid that appeared to be formed must be regaided as owing 
Its origin to the impracticability of abstracting water en¬ 
tirely' from the gasses, or to the presence of a small propor¬ 
tion ofhidrogen in the carbonic oxide. 

I now mixed carbonic oxide and oximuriatic acid in the 
same proportions as in the preceding experiment, and al¬ 
lowed a little water to remain in the bottle. On opening it 
under vyater after 24 hours, the carbonic oxide was found to 
be converted into carbonic acid, and the oximuriatic acid into 
muriatic acid, so that after agitation with lime water to absorb 
the former, scarcely any sensible quantity of elastic fluid re¬ 
mained. The same result was bbtained when the gasses were 

merely 
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merely transmitted through water into Ihe^ bottle, the 
smaU quantity of water diffused through them, and ad- 
heriug to the glass, being sutBcient to promote their mutual 
action. 

The rationale of both experiments is obvious. The cir- This readilf 
cuinstance of there being no mutual action in the first ex- accounted for 
petiment must be ascribed to the absence of that water qjgn iheorj^ 
essential to the constitution of muriatic acid. In the second 
experiment this is supplied; hence the transfer of the oxi- 
gen, from the oximunutic acid, and the consequent forma¬ 
tion of muriatic and carbonic acids. But they do not but not by Mr. 
appear to admit of an equally satisfactory explanation on 
Mr. Davy's hypothesis. For the peculiarity that carbonic 
oxide sutiVis no change in the first experiment no cause 
can be assigned, but that oximuriatic acid has no tendency 
to combine witli carbonic oxide or its base; and this is an 
e\ident anciinaly on the assumption, that oximuriatic acid 
is a principle exciting like oxigen powerful affinities to in- 
fiammable bodies. To account for the agency of the water 
in the second experiment It must be supposed, that it 
buffers decomposition, affording hidrogen to the oximuriatic 
acid, and oxigen to the carbonic oxide. But there are no 
just grounds, whence thts can be inferred. Water is not 
decomposed by oximuriatic ocid gas, or by carbonic oxide 
gas; there is no i-eason to conclude, that its decomposition 
can be effected by their action when they are presented to 
it merely in a mixed state; and the more obvious operatiuu 
may be rcguidtd as the real one, that it acts by its afiinity 
to muriatic acid. 

But even this source of ambiguity I supposed might be £jjpg^;jnent 

obviated by making the experiment under another form. I tending farther 

mixed together one measure of carbonic oxide gas, one mea- o'i’iata 

sure of hulro‘>en gas, and two measures and a half of oximu- 
. . . . , • . , • , , . Hidrogenmix- 

riatic acid gas, each previously having been exposed to muri- ed with the ' 

ate of lime, and introduced them into ajar in the^same man- ga««es pro 

ner as in the first experiment. The green tinge of the oximu- 

riatic acid gas gradually disappeared, and after two hours tion, 

exposure to clear day light was not apparent. On opening 

the jur, after 24 hours under quicksilver, a diminution of 

volume, less as the gasses had been completely dried, was in- 

VoL.XXVU;. Fe3. 1011 . L ^ dicated 
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dicated. On ti^ansferring It into water a farther diminatfow 
took place, the Water filling rather more than half the jar. 
On passing the gas through lime water it communicated to 
it on abundant milkiness, and this repeatedly. A small 
portion of air remained, which on approaching a* lighted 
taper to the orifice of the tube exhibited a weak flame^ 
though there In this experiment then the greater part of the cafbbnic 
was no source had bee» converted into catbonic acid. On repeat- 

for^ihTcar- 'ng it with rather a larger proportion of oximuriatic acid, 
bonic aetd, on three measures and a half to one measure of carbonic oxide 
i^po?hws! ®nd one of hidrogen, the changes were similar, bat even 
more perfect, the desi<iual air being scarcely, if at all, in¬ 
flammable. This result appears to be conclusive in proof 
of the existence of oxigen in oxirouridtic acid, and to be 
free from the ambiguity which attends the experiment 
where Wafer is employed to favour the action of the gasses. 
Hydrogen only is supplied, and how is its agency to be ex¬ 
plained"? On the one theory it may be conceived to form 
water by attracting oxigen fVo|i a portion of the oximuriatic 
acid, and this, ftin^otiring its transition into muriatic acid, 
promotes its farther decomposition, so as to afford oxigen 
likewise to the carbonic oxide, and convert it into carbonic 
acid. But in the opposite theory', although it may be as¬ 
sumed that the bidrogen will convert the oximuriatic into 
muriatic acid, what is to produce the oxigenation of 'the 
earbonic oxide ? 

Amhctijreof Cruickshank had found, that no explosion is produced 
enrbome oxide |>y the electric spark in a mixture of eaibonic oxide and 

aticacidgM^* acid gasses. To confirm the preceding results, 

exposi'd lo the I repeated this experiment with a due attention to the 
object I liad in view ; one measure of dry carbonic oxide. 
The carbonic and two measures of oximuriatic gas being subjected to 
oxide remain- the action of the electric spark over quicksilver for fifteen 

«(i unchaugco, . ^ . •> . 

minutes. ISo detonation was produced, nor any Sensible 
effect, farther than a ditfiinotion"of volume to the extent of 

* j f ^ ' 

half a measure fmm the acf ion of the qnrcksilver on the 
oximuriatic acid. On removing the excess of oximuriatic 
' acid gas, by water, the residual air occupied almost ex¬ 

actly the volume of one measure { when transmitted 
fhfough lime water it did hot render it milky ; it burned 

with 
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with the blue flitme of carbonic oxide* and was converted 
into.carbonic acid. In this experiment then the carbonic 
oxide had evidently sustained no change. ' 

I now put into the tube one measure of dry carbonic A similar mix* 
oxide gas, one measure of dry hidrogen.ga», and three mea- Edition 
, sures of oximunatic acid gas. On transmitting the electric drogen, ex- 
spark there was an instant explosion with the production of 
a whitish vapour, and diminution of volume, On reniov- comeeseid. 
ing the tube into water the vapour was condensed, a slight 
tinge of oximnriatic acid remained* but this'was soon re¬ 
moved wit|i farther diminution of volutfke by the action of 
the water. The residual air occupied scarcely one measure, 
and by the test of lime water was found to be carbonic 
acid with a small portion of atmospheric air. A similar 
result without any remaining excess of oxlmuriaticacid was 
obtained on using rather a larger proportion of hydrogen. 

Here the ultimate results are the same as in the ex-xhi* coufirnu 
periments oil the slow mutual action of these gasses* and‘be precedmg 
the same explanation is to be given. There is the same 
difliculty too in accounting for thaip by Mr. Davy’s 
hypothesis; for although the hidrogeu might convert a 
portion of the oxiinuriatic acid into mprietic aciditheie 
is no source whence the oxigen* which has converted the 
carbonic oxide into carbonic add, can have been obtained ; 
and the re-^ults according to that hypothecs ought to be 
meiely the di>-appearai»ce of the bidrogen, end^the forma¬ 
tion of a portion of mpriatic acid* while the carbonic oxide 
with about half of the ''ximuriaticacid remained unchanged. 

There is only one mode* in which the force of this con- rtu- .. . 

^ ^ • Uujection ici 

elusion drawn from the results of the experiments in which tbecon(;iu> 
hidrogcn is employed, whether in the slow action, or m a» 

the detonation by electricity, ran be attempted to be ob¬ 
viated. It is that of assuming, that the carhonic oxide is 
not converted into carbonic at id previous to the admission 
of Walter, that it forms with ihehidrogen and 0x191 uriatic acid 
a ternary compound which dccomposes^the Winter, and attracts 
Its oxigen and hidrogen, so tliat the carbonic oxide becomes 
carbonic acid, and the oximunsitle*. iDiinaticacid.) this 
IS a supposition, ahicl^ were itadv^ncedi^ #ould%e alto¬ 
gether gratuitous, aiyl had recourie't?^ merely to avoid 

L 2 difficulty; ' 
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difficulty; for tkere is no evidence of tlie formation of sucli 
H compound from any phenomena^ which attend the expen- 
ment. This objection too was in a great measure obviated by 
introducing into the electric fluid, pievious to the admission 
of water, a slip of,dry litmus paper: it instantly received a 
bright red tinge, a proof of the production of acid» 

In making these experiments 1 was assisted by my friend 
JVIr. EUis; they were often repeated, aifd every attention 
was paid to ensure accuracy. The cmhoiiic oxide was ob¬ 
tained first from dry cbalk and zinc filings ; and lest this 
shonild Contain a little hidrogen, which might be a source 
of errour, more particularly in the experiment of the slow 
action of tVie gasses, it was afterward piepared from native 
carbonate of barytes and iron filings. The oximuriatic acid 
was prepared from muriatic uiid and oximunate of potash.) 
The influence of light in promoting the action of the oxi- 
niuiiatic acid on the infiammabie gasses was strictly attend¬ 
ed to, the mixture in the different experiments being always 
exposetl for the same length of time to the clear light of day. 
» From these exji^rimenis there appears to be sufficient 
evidence of the existence of oxigen in oximuriatic acid; 
and I may remark, that carbonic oxide is pecufidrly calcu¬ 
lated to afford this evidence without that ambiguity, which 
attends the action of oxunuiiatic acid on other inflammable 
substances, as in these the subslance winch is formed enters 
into comilinatioiii with the muriatic acid, and the nature of 


these compounds, becomes the subject of h^'pothesis. In 
the action of oximuriatic pcid on potassium, for example, 
iu substance is formed, which accoiding to tlie common 
theory is a e,orapoiuid< f oxide of poUssiuiii (poiash) with 
ninnalic acid ; but which, accouliug to the opposite hypo- 
thesis, is a conipound of oxynuiiatic acid and potassium • 
Hucl it is not easy to submit it to any .experiment, from 
which it may be determined wlueb of these views is.-just. 
Hut in the^case of caibonic oxide, the muiiatic acid, having 
no great attraction to the product, does not combine with 
it; its nature therfore is discovered, and the obvious pro¬ 
duction of it from the carbonic^oxide proves, that oxigen 
must have been commnnic^ated, and that it could be so ouly 
from the oximuriatic acid*. 


U 
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, I|j reSectiog on other cases of chemical action exerted by Farth/r ovi- 

oxiinu)iatic acidoniaflammable 8\>bstances there oppeHred ^r«ni fh« 
. , . , , action of 0X1- 

to be one, in wh.ch nearly the same advantage might be ex- nuinaiic dcul 
pec^erl. from its action on sulphur a cornpouud is formed, ff^sonsuhihur, 
which, in conformity to Mr. Davy’s hypothesis, is coro- 
'ptjised of oximuriatic acid uud sulphur; but which, ac¬ 
cording to the other, consists of sulphur in some state of . 
oxidation, and muriatic acid, free or nearly so from water. 

But when sulphuretted hldiogen is acted on, a different andl on sulpha* 
result may be expected; the hiJrogeii receiving oxigeu*“‘*''*’ 
from the oximuriatic acid will form waterf which favouring 
the production of muriatic acid, oxigen will likewise be 
communicated to the sulphur, and convert'U into sol- 
, phurous or sulphuric acid; toeitherof which the muriatic 
acid exerting no strong attrortibn, their production will be 
apparent. • When oximuriatic acid, gas and sulphuretted 
Indrogen gas are mixed together over water, it 4s known, 
that a rapid diminution of volume takes place, and sulphur 
18 deposited. Mr. Davy has stated the^results ’inore mi¬ 
nutely, excluding the agency of water. The two gasses, 
previously diUd, were mixed in equal volumes; the con¬ 
densation was not sulphur which seemed to contain a 
little oximuriatic acid was fanned on the sides of the vessel. 


no vapour was deposited, and the residual gas contained kf 
of muriatic acid, the remainder being indammable. 

This result appeared to me to arise probably from the pro- Difiermt re 
portions of the two gasses, Ihe cjuantity of oxiinttriatio acid 
not being sudicient to afford oxigen to convert both the hi* 
drogen into water, and the aolphtir into sulphuric acid; gasses, 
and the hidrogen suffering the oxlgenatio^most rapidly, so 
that the sulphur ia deposited svithout being acted on. If 
a sofhciently large pro|)ortion were employed, it seems to 
fallow from the preceding reasoning, that the oxigenation 
of the sulfkhnr to a certain extent at least ong|^t to take 
place, the formation of water from the oXigenation of the 
hidrogen favouring the transition of the oximuriatic to mu¬ 
riatic acid. Proceeding on this principle I obtained the 


following results from experiments varied with regard to 
the proportions. When one measure of oximuriatic acid 
^as was mixed over water with two measures of sulphuretted 

hidrogen, 


t part oxiniu* 
riatic gas and 2 
aolpliuretteA 
htdrogen. 
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•ulph, hidr. 


Sulph. hidr 
received m 


bii^rogeOf capiotts dense Comes were produced with a depo¬ 
sition of' sulphur on the sides of the jar, and on the sorface 

1 o»im. acid, of the water rendering it turbid. When these proportion* 
afsulph. hi- VCJ.C reversed, theie wa* aUo the production of a^ dense 
drogen. vapout and a deposit of sulphur; but the water, which was^ 
at first rendered turbid# soon becnine transparent as it rose 
in the vessels, the film of sulphur disappeared, and the en- 
Oxim, acid gas tire gas nearly was condi^ised. When oxiinuriotic acid gas 
received m aras. allowed ,to escape from, a retort into sulphuretted 
hidrogen Igas i» ajar, a very dense vapour was produced as 
each bubble of gas broke from the surface of the watet, 
sulphur was collected on the surface, and the water was 
quite turbkl. When the experiment was revetif^ed, the oxi- 
tnuriatic acid gas being in the jar, and the sulphuretted hi- 
oxim. acid gal. allowed tp escape into it, a whitish vapour was ntso 

produced as each bubble of gas broke, but mueh less deuse 
and less in quantity, and there wassciycely any deposition 
of sulphur; obviously owing to this, that the sulphuretted 
hidrogen from i(s inferior specihe gravity rapidly diffused 
itself through thethass of oximuriatic acid gas, which thus 
acting upon it,in large quantity oxigenated both the hidrogen 
and thasulphur, while m the other mode the reverse of thia 
happened^. ,, 

E^eritnents To exolude the agency of water, one racaaurq of sulphu- 
ga88e9*re^f* t'ettcd htdrogcn Was admitted 4 pto an exhausted tube, and 
ed.in different afterward tbrae measures of oximuriatic acid gas, A'wbit- 
forxns. vapour immediately spread through the tube, but it was 

not very diepsei nor was theire any deposition of sglphur; 


Singular pile* * A smguht ;a|q>eaTBnce pressiuect itself fe thsse experiments. 
nomeQon. bubtdeof oxitnariatw acid gas brnkc iti ibe sutpboretted hidro- 

geti, there was an.^explpdoo with ,* tivid of iight, though no 
evident eomhustiop attend th^ direct mixture of the two gasses, and 
there was iio,sirailaT^I|p{]^raDce when the sulphuretted hidrogen broke 
in BOccessWbahhl^ Ih the oximarUtlc ackT gaiu The dijlt«reace tiny he 
owing priridpatly Ih diethflUeifeeof the specific gravity <rf the gftsscs as 
above explains^ the oxiihurla^ acid, when introduced into the suh 
phurettsd hidrogen, fmm Us gtiibtcr density ,not diffusing hself, and 
tbvmfore aetiug in a more concasitrated itate} portly also perhaps to a 
dight change preduetd oq oximarlaUc^ hsid by tiwasaiis6io& fiirbugh 
water. 

and 
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jilid the aU tn a few minutes regained its transparency. On 
lutroducing the gasses iu equal volumes into the tube a very 
dense vapour was produced, with a copioua deposition of 
sulphur. The e:speriment was repeated in another fbrm.^ 

Oximortatic actd gas was introduced into a glass globe with 
• a stopcock, and expanded by heat so as tn produo^a pai^ 
tial exhaustion. On adiUittiDg sulpburhtted tiidrd^n in 
small successive portions, a very sliight vWpour was at first 
produced, and It soon disappeared ; but On the subsequent 
ad^missions it became more and ihore dedse,' Tart of the 
residual'air, after having regained its transparency, was 
expelled from the globe by heat; and on admft^n'g a fresh 
portion of sulphtiretted hidrogen, there was a copious depo* 
fiition of sulphur on the sides of (he globe. This however 
after some hours had in a great orCasure disappeared. Qn 
turning the' s^pcoch under watOr, there appeared to be 
little diminution of volume, a small poriion Of water only 
entering the narrow tube of the stopcock; but when this 
was diffused throngh the globe by agitation, on again 
opening it water rushed in so as nOOrljivto fill i'i. It had 
therefore been filled with muriatic acid gas which the water 
instOntly condensed^ arid as there was little deposHion of 
sulphur it may be concluded, that the greater part of it 
had been converted into sulphuric, or partly perhaps into 
sulphurous acid. The water was acid arid gave a preci¬ 
pitate \vith muriate of barjtes, Tim results of these ex* 
pertmentrAhus aufficienlly accord with the supposition, thatj, « 
when sulphuretted htdrogculs acted on by oximuriatio acid, 
the sulphur receives oxigriu when the due pr^ortion of acid 
is employed, 

AH tlie facts connected with the subject of the preceding General obaer- 
researches appear in the present state of the irivestigation vaUons. 

to lead to the adoption of orre of two general i^stetris, each 
of which involves several subordinate propositions necessarily 
connected. In the orie—that propos^ hy Mr* 0 avy, oxlmu¬ 
riatic acid is regarded as a siriipfe substance, and muriatic 
acid as a compound of this substance with hidrOgen. lii the 
other~..oximoriatic acid is held to be a compound of muri¬ 
atic acid and oxigen; the composition of mufiatic acid it¬ 
self it unknown, hot it is supposed to baive a peculiar rela¬ 
tion 
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tion to water in’ consequence of which they combine inti¬ 
mately, this combined water powerfully modifying the 
affinities the acid exerts. In the former system oximuriotic 
acid is supposed to form an extensive series of compoundb with 
infianimabte and metallic bases ; muriatic acid forms another 
order compounds with these bases in an oxidnted state ; 
and tSe former of these compounds are converted into the 
latter, when water is communicated to them, by the water 
being defioxnppsetl, its oxigen being trausferred to the base, 
and its hidrogen to the oxiinuriatiq acid. In the latter 
hypothesis the faeta connected with these combinations are 
explained by sppposiog theMOiie order of compounds to be 
composed of muriatic aiid fiee from water combined with 
indammables and metals in an oxidated slate: the difficulty 
of decom|)OsittoD, the character by which they are dis¬ 
tinguished from the common mniiates must be absciibfd to 
the absence of the water essential to the exislenedof muria¬ 
tic acid in an insulpted form ; and the changes they sufficr 
from the comaannicetion of water ui«s»t be supposed tp arise 
from the changes i^ produces in the chemical powers of the 
acid, in the latter hypothesis the pply difficulty which 
appears to me of importance is that arising from this pecu- 
Only anomaly liar relation between muriatic acid and water. It undoubt¬ 
edly pr^ents an anomaly in chemical theory ; for although 
there is no difficulty in supposing from the evident affinity 
which exists between these bodies, that the acid in its elas¬ 
tic form may hold a portion of water combined .with it, ijt 
is not obvious by what agency this water should be so essen¬ 
tial to its existence ip this fprm, or shpuld have so important 
an influence on its chemical powers. All the other pheno¬ 
mena however appear to admit of explanation on this hypo- 
thesis^ and if the conelasiotis 1 have ventured to draw from 
the preceding experiments be just, it is supported by more 
whidh pretents direct evidctice. The peculiarity with regard to water must 
subje«*^^re^ therefore be •elucidated by farther investigation, gnd jt pre-? 
search. ^ents au interesting subject of reseurptLi 

1 have the honour to be. 

Sir, yours, kc. 

J. MURRAY. 


on the old 
theory, 


Question 
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IX. 

Questions on the Nature of Water, In a Letter from a 

Correspondent, 

o Mr. NICHOI^ON, 

* SIR, 

you permit tt young Tyro in cliemistry, to solicit 
intbi*mntioii through tine tnedium of your JoonfbU upon a 
few observations of some of your celebrated eheruists, 
which have eScited his attentiort, and unsettled hvs ideas. 

In the last edition of Mr. Pftfkes’S Chemical Catechism, 
p. 106 , is the loHowing note. “ Some recent speculations ^ ^ 

“ of Mri Davy seem to involve the conclusidn, that wfi* then-aure of 
ter is rot' a compound body, but 1 he ponderable base water. 

“ both of oxigcii and hidrogen gasses, assjuming either of 
these forms according to its electrical states. See 
Murray’s Chemistry 2d ed. vol. 11, 136; or Mr. Davy’s 
“ paper in the l^liil. TVans. for 1808.’*—-Now there is not 
in Dalton’s New Chemical Philosophy, or in the i(6th edi¬ 
tion of Dr. Henry’s Elements of Experltnenta! Chemistry 
(both very recently published) any mention of any such an 
ideathe latter considers hidrogen as a metallic body, in 
a state of opposite elecirichif to oxigen ; for, like other in¬ 
flammable substances, it is naturally in a state of po^fVtre 
electricity, and he distinctly sajs, that the two gasses have 
different hases^ oxigen and hidrogen: and that water is a 
compound, not of the two gasses, but uf okigeu and hi- 
^rogen. 

In the 1st vol. of Dr. Henvy’s Elements, p, 223, last 
edition, he says, “ When friction is applied to the glass 
“ cylinder of an electrical machine, the electric fluid flows 
to it ftora surrohtiding bodies, and thence passes to the 
prime conductor, in which it exists ih a greater than 
** natural quantity. All then*that is effected, by the 
** action of the machine, is a disturbance of rhe natural 
quantity of electricity in bodies, or a transfer bf it from 
some to others, in consequence of which, while the latter 
*• acquire a redundance, the former become proportionally 
** defcient in this quantity of electricity.” And he adds, 
in a note,' »* This theory appears to roe to have several ad- 

** vantages 
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“ vantages over the hypotheeia, which supposes two di^etent 
** kinds of eleclricily, capable by combiiiatiuii of iicutra- 
“ lizing each other. The out)’moditicatlon, 1 would propose, 
is a slight change of terms; and the adoption of tliofe 
“ suggeUed by Mr. Cuthbertson, viz. condensed and tare- 
** Jfed, instead of positive and negative^ electricity”—and 
yet Dp. Henry, not only in the iusunce before quoted, but 
in the subsequent parts of hts valuable work, upon>-this 
subject, observes, throughout, the distinction of positive 
and negative electricity*. ^ 

III page J73 of Mr. Parkcs’s book is a note, in which he 
insinuateii, that, as Mr. Davy has discovered that what is 
tunned oxigen is the piiuciple of atkakscencet as well as of 
ucidilpf the term oxigen is improper, and that hidrogen 
would be a more unobjectionable term. 

If any of your correspondents will favour me with remarks 
upon these points, 1 shall‘feel myself under great obliga¬ 
tions to them. 

I am, ISir, 

i> . Your constant reader. 


Cheltenham^ 
January 5, 1811, 


♦tj* 


A. B. 


REMARKS, 


The hypothesis, that water constitiies the base of oxigen 
and hidrogen, is by no means new. It was thus that Dr. 
Priestley, and others who maintained the doctrine of phlo¬ 
giston, accounted for the appearance of water in Mr. Caven¬ 
dish’s experiment of the combustion of hidrogen with 
oxigen. Some have even considered water as the ponder¬ 
able base of i^ll the gasses. The opinion, however, tha| 
water is a compound of oxigen and hidrogen, has long been 
generally admitttd; and .^though Mr, Davy observed, in 
the paper •alluded to, that his experiments at that time 
seemed in some degree favourable to a modified phlogistic 
theory, yet a constant reader must have seen, that he con¬ 
sidered this opinion by no means supported by his sub¬ 
sequent experiments. C. 

* When I wrote the foregoing, I had not seen tbexTtkle in yotlr last 
Journal on tbii dectric efecta of frletkyr. 

X. Remarks 
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X. 

Remarks on Mr. Li Pt ace’s Theory of Capillary Action, 
In a Letter from Thomas Knight, Esq* 


SIR, 


To JVIju NICBOLSON, 


lMONG the* objections that be made Id Mr. La ^ 

Plat e’s iheo «7 of capillary action, Home, that > should 

be glad to take notice of, through the tnedtom of your va¬ 
luable ptd>lic'ation« 

The ermur alluded to {as well as many others) I hove 
indeed pointed out,ni«n Exottiination of'Mr. La Platte's 
Tlieory,” puhln^hed about a year ago: but it oppears, from 
the pifsent number of the Monthly Kevierr, that what ,I 
very clearly expressed has been totally tnisrepreacirted. I 
hope it has been miimndersloo4** 

It is convenient, in Mr. La Place’s view of the subject, Action of a 
to consider, sepuratelyt the action of a concave ((meniscus, 
and that of a fluid mass with a plane sutface, on a slender a planesur. 

column of fluid. ' face consider- 

, ed separately: 

This author shows, in a satU factory and ingenious man-but the same 

ner, that, by the action of the inenisens, the column js 

• S^OIIlg applli 

urged upwards. Now, the same mode of reasoning that is cable to a 
applicable to a meniscus, must also be applicable to a mass 
of any other form. That very some reasoning ought, there** ’ 
fore, to have been employed in determining the action of 
the mass with a plane surTace: and thus it would have been 
found, that by this also the column is urged upwards* 

Instead of this, Mr. Iai ^aCe, by a process of quite^ a though Mr L. 
different kind {which the Monthly ikeviewer 'ebtecnis vastly 
simple and ingenious). Attempts to show, that this mass with contrary, 
a plane surface prges the column doimitdards. 

The falsehood of which may be proved in a moment; fdr, His erroui 
If we consider any point in the mass, it is ea6y*to see that it 
will urge the coluiAn neither tray, or will urge it upwards: 
and this, by Mr. La Place’s own reasoning which he had 
used when treating of the meniscuL 

* The author passet over every uiatnhl arguident in dia examination; 
end has the prudence not to dek&d Mr* La Flace’s fesoind theory. 

I affirmed, 
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H« r<*8uU<( 
true, from a 
compensation 
•f erroura. 


I affirmed tlIerefor« before, and I affirm with the 5nme 
« boldness** again, that, by emplojhig reasonings 
opposite in case, exnrt/y Mr. Mr. Ln Place and Mr 
Hmy did virtually contradict in one passage what they had 

said in another. ‘ ' 

It IS asserted by the Monthly Reviewer, m the course of 

his p/easant observations, that, “ If they had been guided 
*< by conceptions as vi»g«e and uncertain as those of their 
“ examiner, they r^otfd to this time have been ivaudenng 

<* in errour.*’ 

I will show briefly, that, if they had proceeded according 
to those conceptions, they would have obtained the same 
results, though in a manner somewhat different; consist- 
entlv, and without arriving at truth by a compensation of 
erfotirs. Instead of making the mass with a pi me surface 
urge the column downwards, with a force K,, 
would have represented i^s action upwards, which add- 
ed to the action of the concave meniscus, in the same 
direction, would have given the whole 

the column is ur^ ^ + j*. So that. 


from this method, there would have arisen ultimately, by 
the principle of a canal, the equation 

+ T (i: s) ^ 

which, by transposition, is the same as the one now given 
by La Place, (in p. 19 o*" work) and must necessarily 

lead to the same results. 

To conclude—If Mr. La Place had found his fundamen¬ 
tal equation in the manner I have pokited out; and, instead 
of making the whole column support itself, had truly 
shown how it was held up by the tube: there would not, I 
think, have been any thing to object to his theory t* 

I am. Sir, 

* Your most obedient servant, 

Papeaslle, Dec, 6th, 1810. TflO. KNIGHT. 

• Mr. La Place makes it to be urged Anonwards by a force «fK — 


y, where 1 use his notaiioti. 

* I Put thm U WQUW have betsn a theory. 


XI, 
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On^Muriatic and Ojnmuriattc Acid, in Answer to Justus^ 

In a Letteirfrom Mr. John Dalton. 

To Mr. NICHOLSON. 

SIR, 

Your correspondeot who signs himself Justus in your 
last number seems to possess considerable acquaintance^^” 
with the subjects of his animadversion; but in reguid to ucaod. 
oximuriatic and muriatic add at page 72, his data are de*. 
fcctive, and the principles of his calcnlatimis are to tne aIto> 
gether uninteltigible* If he will explain the manner of his 
calculation, I shall probably on some future occasibii reply 
to his diiferent inquiries and observations* 

I remain, yours, 

, J. DALTON. 

Manchester, Jan*‘20th, 1811. 


XIL 

An Analysis of Fluor-Spar* By Thomas TtioBisoN, 

M. D. F. R. S. • 

"'J^'llE mineral called fluor-spar has been long known, and Fluor spjr, 
valued on account of its beauty, and the ease with which it 
can be turned on the lathe into various ornaments and use¬ 
ful utensils. It occurs chiefly in veins, alid very frequently 
accompanies lead ore. Some of, its propeiiies have been 
described more than a century ago, as, for example, its 
phosphorescing when heated, and its corroding glass when 
mixed with sulphuric or nitric acid. But it is not forty 
years since ,its composition was discovered by %heele, who 
demOnsinited, that it is composed of lijne, and a peculiar 
acid, called fluoric. Chemiists now distinguish it by the or fiiir.te of 

name of fiuate of lime. **'^**^‘ 

Hitherto, no chemical analysis of this salt has been pub- No accurate 
lislied, except a very incorrect one by Kirvran •and Gren, ao'‘‘iy‘«s ot a 
which has been ascribed to Scheeie, though I cannot find 
it in any of his dissertations on fluor-spar. By that analysis, 
it is made to contain S7 per rent of water, a proportion very 
inconsistent with the properties of native fluate of lime, 


• From ihe TmnsactWn* of the Woraerlan Society. 


winch 
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which, when stronj^fy heated in a wind furnace, loses ht aa 

average only oiyth part of its weight. The obvious inac-' 

cuiacy of the analysts given by the authors just mentioned 

Kxperimentt induced me, to nii^e a set of ^experiments on it last sum> 

mer (IS'J?)- I selected the purest, transparent, colourless 

cry^Lri!, which I found by repeated trials to be very nearly 

pute fluateof lime. When reduced to a fine .powder, and 

Drgested m digested m nftiic acid, I found in the acid only a little 
nitric acw. . f 

hn*e, owing doubtless to the partial decomposition of the 

Auate, and minute traces of iion and lead : these two me* 
tals 1 deleted, by evaporating the nitric solution to dry¬ 
ness, lieattng it to lednesB, and then dissolving die residue 
iu nfinnatlc acid. The colour of the solution showed the 
pri^sKOce of iron, and a few needlefonn crystals of muriate 
ol’ lead were deposited after the solution had stood for some 
-j us. The fluatCj which I used, h-id been dug out of a 
li* '/. mine in Northumberland, and small ri\ -tals of sul- 
phtiret of lead W'^ere here and there to be seen in it. . Proba¬ 
bly some one of these had escaped my attention, and, by 
being mixed wit^ the flunte which I used, occasioned the 
appearance of the lead, which, however, did not amount 
to sWh part of the salt, and therefore coold not occasion 
any sensible crrpp,E in the subsequent analysis. 

J-'osed repeat- ^ first tried to decotn]) 08 e the flnate of lime, by fusing it 
ediy wuh car- with twicc its weight of carbonate of potash in a platinum 
bojiate qf Ouly a small portion of the floate was decom¬ 

posed. I wttSf therefore, obliged to repea^he fusions very 
often, washing oi0F the alkali after each operation by means 
of water, and then dissolving the caibonale of hmc formed, 
in murpJthi acid. Fatigued with the tedioiisness of this 
methotf, aiicl daspairing of an accurate result from the great 
number of successive solutions, I abandoned it altogether, 
and adopted the following method, much more expeditious 
and equally precise. 

From ,t^mas8 of ftnor spar, which I had ascertained to 
contain no sensible portion of foreign matter, 1; separated 
100 grains, which I reduced to powder, end digested for 
some hours in a platinum crucible, with rather root e than 
an ounce of pure concentrated sulphuric acid. The mix¬ 
ture was then evaporated to dryness, and the crucible ex- 
' posed 


>00 graini di- 
getAd m sul- 
phurlc acid, 
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po&ed for an hour to a strong hnit, in a wind furnace. To 

ensure the compete deccwin^sition pf the 6uof, the mass 

was reduced, to powder, and treated a sei'ood tune in the 

same tnanner'with another ounce of sulphuric acid. The 156 6 of 

residue, which was white with a slight shade of red, proved 

on examination, to be pure sulphate of lirac. It weighed * 

15^*6 grains. 

Now^ it has been ascertained by the most careful expeit- consequently 
ments, thftt sulphate of lime, thus violently beuted, con- coniamcd 
tains 43 per cent of lime. Of consecjnenr e, the whole 67 J4 gri of 
quantity of lime in 156*6 grams of 8«rphatt* is 67'34 grains. 

This is obviously the whole liriie contained in IWO graiiis of 
floor spar ; and since that mineral contams no sensible por* 
tion of water, the remainder of the 100 must be fluoric 
acid. Hence fluate of lime is composed of, 

Lime • • • • ...67.34 and flu. 

Fluoric acid...32'C6 one acid. 


100*00 

This result diflerg. very materially from the analysis al¬ 
luded to in the beginning of this paper, which malres the 
amount of the acid in the same weight of spar, only Hi 
giains, and the lime 57 grains; the remaining 27 grains 
being considered as water. But from tly care with which 
my expeliment was conducted, I flfffer myfelf, that the 
result which it exhibits is very near the truth*. 


, SCIENTIFIC NEWS 

Mr. George Singer’s course of Lectures on Electricitv and 
and Electrochemistry will oommeiice on the 7th of Febru- piactue ot 
aiy, at the Scientific Institution, Piiuce’s Street, Cavendnh eluctricuy. 
Square. Thej^embrace not only all that has foimeily been 
done, but the^ost recent discoveries of Mr. Davy, and 
Mr. De Luc’s analysis of the Voltaic pile, an account of 
which ha^ appeared in the present and two preceding vo- 

InniLs uf our Journal. 

/ * 

St. Thomas's and GitfTs Hospitals, , 

The Spring Courses of Lectuies at these adjoining Hos- Medical t.r<^ 
pitals will commence the be.>iiMiing of February, as usual. tur«», 

TO C()KRE™*ONDENTS. 

Mr. Moore’s and Mr. Giegor’-j cortiUMinicatiotfia were too 
late for the pre<5ent number, but will appear in our next; as 
|wiU Mr^. Ibbct&on’s on the corollas of flowers. 


* $>01:0 the preredjaj paper was read, I have seen an analy'»i< of Siior The fet'iit 
spar by Klapinth,m the 4ih volume ct hu B arage, conducted in a very .igrcesJ^viil* 
alilfe'cnt minner from mine, but le.id ng to alinobt the very sante le KUproth. 
suit. ITe foiiiul iluAte of lime comjioicd of CT'f lime, andTOU-^ acid 
qnantitie. which coincide with mine, w.tl.tn I91K than 1 pci 
Nov l>iU9 
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ARTICLE L 

Ort the Motion of Rockett both in Nonremtlng and Resistmg 
Mediums. By W, MooaE» Efq. 

(Cf^Unued from vol, XXVIL, p. 285.^ 


To Mr. NICHOLSON. 


Sia» 


In 


tny last paper on Rockets I ascnbed the invention of intenttonoC 
those by the English to Colonel Congieve >--My 

assertion re^t^ in the fact that this gentleman hai been 
rewarded by government fpr the discovery; and my own 
comirtion. that, anterior to such reward being gianted# 

V 0 L.XXVIIL No. 12 a.— Mae. 1911. M 


a nronei 






tHEORY OF THE MOTIOI|^OF ROCK^TI. 

a proper enquVy could not but nave been instituted 
cerning his pretensions. ^ 

I herewith send you a further continuation of my cs^> 
on the motionf &c. of these machines^ wrhicfa I' hopO wriU 
be found worthy your acceptance; and ani^ 


Sir, 


Your much obliged humbte servant^ 


Royal Academy, Woolwich, 
Jan, 1811. 


W. MOORE. 


Prop. 11. 


_ I 

^0 determine the path of a rocket near the Earth*i surface, 
neglecting the resistance of the atmosphere. 


Path of a 
rocket In « 
aOpresistiOf 
aiedium. 


If during the time the rocket was on fire, the weight of 
the whole mass remained confiant, the path of the rocket 
would,^by mechanics, be^a straight Hue: but this being 
not the cate «u account of the continual wasting of the 
matter which feeds the flame of the rocket, the accelera* 
tivc force of the bodj will be different at every instant; 
and therefore, since the accelerative force of gravity (as we 
wilt suppose) IS constant to the height wliich rockets gene¬ 
rally ascend, the rout of the rocket will couseqututiy be a 
curvihnear one. 

>Iow, although gravity acts to impel the rocket from a 
straight coarse, jet it does not hinder the same ftom amung 





Or^J^E MOTION OF ROCKETS. 

ttt luie pai'Anw to the direction in which'that force is 
exerted irfi'jnmc time that it would have done by the 
itnglo acljott'of its <^0 impelling force. Therefore, in or.- 
der t|W#i;arve whiidi the rw wHl describe 

iiudell^ t)^ Irhe‘circumstance of its motion, let ns suppose 
t^^W,M*uv'ity had not acted, the rocket would^ have arrived 
at ^g. 1 , in tlw; line of its first direction A C la 

he Then in this case vre shall have (Prop. 1 .) the 

d) 6 fscribed in the lime f, namely A C x = - x 

> Sam 


fa. ’ 




/’ 


A . I 

V '-.. — - 4- n 4- --s ' -1 

3 a w h a* ‘ 10 a* 


c^t* 

+ —+ &c 


•) 


Or multiplying by (r: suppose Q) and calling the 

coeiBcienls of the several terms of the series A, B, C, &c. 
it will be X i* 4 ^ At* ”4 B -4 C I* 4- II t* 4 * 

‘&c.; which reverted into a scries of x is t z; Q : 

Q. + 3A 


-4 &c, 

3 A B - 


/" y ■d , 5 A 

Q* X ^ X 4- 

-2 A* - 


ii 

* 4B 


8 


. Q + 


X* -4 &e.); the time of describ- 


/iug the distance x' aioP^ A C from the commencement of 
'motion. ^ ‘ 

Now C D (y) being the distance descended by gravity in 
the Same time; we theieforeget 4 y (omitting the tV) 
the time of the rocket's describing C D by the force of 

2 / i- A 4 

gravity: and consequently 4 y r: Q* x -Q 

5 A*— 4B^ 4 , » 

, X *4-Q jc 4- itc. 


) 


Hence, knowing the equation which subsists beti^a 
AC'and C 0 the track which the rocket describes may be 
drawn ; for it will only be necessary to give som^ vajue "t» 
X m order to deteiinine the correspondiug lalne of'y, and 
♦o Uy off Jliih upon C D di:nv44 perpendicular to A,'B, 

IVl 2 
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rurkct 4t any 
fiTra tmie< 


THFOKT OF rR» KOlIDlg^r ROCIfiitfi. 

» « , 

«nd thus finding st^eral pointt of the iCMr**’, the C|^R 
lUelf may be de'«cnbed. r 

We have here Bopposed grtrvity toifct in |M|*:^Hel^linef, 
which IB not strictly truet but the di>tan<ici to ViKioh a 
r»>oket ratbgfes on the earth's surface ttball 

compared whEh its circamfereiicOf the etropr ariwpg fwpttbiif 
contrary supposition wnU not in any niattjnal d#gW»e a^eot 
oiirconrltisioiifl. 


Prof. Ill* 


To ^nd the velottiy of the rocket (n tkef curve «f my ghen 

imtant. 

In the preceding dihgtam let A C * jp, and A 0 rr « being' 
the space detcribtd by the lockettn the time i : Then call* 

a tn 


ing the velocity L* C (— d X hyp. log. 


(Prop, 1.) 


am — c t 

V ; the velocity at 0, in the curve, will be expressed ge»c- 
kV 

rally by ——, following from the laws for the resolution of 

motion. Now by the laws of falling bodies in vacuo C0 
r£ g I*; and putting^ and t for the natural sine and to-sioa 
(to rad. 1.) of the angleC A B of projection; we shall 
have A O ^ zz k ^ a'nd D B (the oidinate of 

the curve) zzkx^g i*. Therefore « = i — Sg / ('}* 

+r.-y ,.d, 

X V, Again by the theory of variable motions x 
=V «•. con.,qu..u.b, ^ 

X V = (v*/* + (i V—= (pi‘ X (bypaig. 

+ (a 6 X hj p lotf. —— •*- 2 g 
am—cty \ s am—ct * '/ 

the vilocily of the rocket at D ; which wants no correction • 

because when v zz o, t — Ot and the whole vanishes. 

therefore 



OF I^E KOTIOE Op K^CKEff. 

» 

tlwirtfore f J52 h* >C ^^yp* ^og. ^ + (A. J 


Wtieil ongle of piojection is go", / rr^O, cyadA ::? 1 r 
V Jin this case wiU be i X bytK log. —; »— 

vt V am -^Cii 

t ft i; B6 determined in Prop. 1 • end ^hen k ;e 0,^ or the 
EOf^ci of gravity is 0, the velocity of the rochet in its rectili-* 

. netrpgUhii&X hyp, log. which agrees mtiiwhia 

has already been obsei«ed. 

* P^iop. IV. 

To find the horizontal range of the rocket, having the 
angle tf eieoatum af the engine, and the time tlye rocket 
ts ofifre gitenk 

Let D, fig. 2 . be the place of the r^ket when all the Horizontal 
wild-fiie \t contains is just exhaufft^d ; and O m and C n range of» 
the ttieasnres of the velocities of the locket in the directions 
A C aotii D I, the Utter of which is a tangent to the curve 
at D; then by trig. sm. / Cnin(=nCJ3 =:IDJB) zz 
tCf tn Cm 

? tfiT ^ ^Cmnzz /< co-fcin, of the angle of 

r Vel. at C 

elevation of the engine r: X co-sin. of the / 

CAB. Whence calling the velocities at C and D, V and 

V (computed from the 3 Prop.) we have am. Z I D B =r 

V 

>t co-sin. Z C A B, Since, then, we have found the 

p 

Z I D B, It will be easy to determine that part of the langa 
denoted by B L. For the curve fiom D being ja parabola 

0 H = ——, and V E = - 'fiom the laws of projec* 

g ^ S " 

* kites in vacuo) ; where s and u represent the sin. and ccHSin. 

of the Z IDH = Z I D B —90"; consequently V F = 


VE + BF-VE + DB = 


z IS given by the first proposition. 


4 3* 


p 4 X — g , wheieof 


Again, 




Mot on of a 
cocki t ID a 
rflsistmg me- 
diusat 


. IKCOltT OF THF MOl.ON 01 EOCKK’I’i^ 

" 

AgrtiiJ, bj th riattiie of th< parabola V E : V F ► E 
: F zz - -1 ^ St* I L zr 

B ^ ^8 J 

"IT — S^^'J ''l»»^w<'C A L the eii'*'* 

r«.ge(=PL+ BF+AB) = ^(^ H*_i, >)T 

^ l , y . *^■ ■ 4- / X whicli vr ns vtquiri^il. 

2fir 

For an example in numbeis suppose the encme from 
*ifhence the rorket is thnnvu to muke an angle with the 
^rizoh zz 45'’t and ktaM otfiei things* rt mam as, in the first 
proposition. Then v, iht velocity of the rocket in the 

curve at the end of its burning :z: ^/* h* yi (^yp- 
(^A&+hyp. og. ^ 


w 


«0’)^ 


: V"447po A 


\/h‘i''Al24 zr 28^*> 6 , and sine angle I T> J> 

'Hin I 

n, / r A B 


in 

"f- 4080400 

zz ~ X ro-sm. B ~ -- y 

V ' Si 

rz 134®6'3fi'. Whenre < f s’‘H ~ ii H.TS'; the 
nat. sin, and CO - sui. of vilmh u 1 71B0f^l 

zz J and M refipeotu 11> md iIr w'oc-il ih< \ tfu'-mihe 
fiboveexpiessioii fur tin j loIUrfnt y ai isu ^tr. 


s zz *6q6 
tt zz -713 
V zz 2975 0 
k zz -7071 
/ zz *7071 

X zz 4159*0 
g zz 16 
/ zz 3 


re the range itself 
leadily found zz ^73116*'^'' 
ttctor 51*72637 miles. 


On ihe MotioUi ^c. of Rockits in a resisting 

Prop. V. 

TAc %trength or fiist force of ihe ga^ from the inflamed 
composition of a rocket being gneri, as also the weigJkt of the 
qnanltfp of composition the rocket contains, together tuiih 

ih 



TttBii^KY OF TKE MOTION OF EOOXBTS. 

9 

ihe time of its bummg, and the weight and dimensions of 
the rochetto find the height to which H will rise in the at¬ 
mosphere if thrown perpendicularity and also the velociip 
a(qmred pt the end qf that time: the law of resistance being 
.apposid to varp directlg as ihe square qf the velocity % and 
the laminee of the composition to fire uniformly and to bum 
parallel to the rocket's base. 


Put xc — weiglit of the cabe of the rocket and head 

c =: weight of tiiL whole quantity of matter witli 
which It H tilled 

a rrjtime in which the bame is consuming itself vini« 
formly 
n r: 330 ozs* 

5 = 1000 

d zz: diameter of th® rot ket’s base 
a- =: PD the space the rocket describes in the 
time / 

V the acquired velocity in that time « ^ 

Hrr the resistance of the uir ^tldl locket when mov¬ 
ing w ith a \ fl 'City of b feet per second 


Then y 


P 


R 

'b^ 


- the resistance at D; and conse¬ 


quent! *>wt ’ —{m 




(see Prop, i) will be 


the mot. 11 ^ 1 CO ox tae I.ct at D in this case; mud 
(#« erf® b^ — 


(a»« — c t) y 


“-I the a«-ctlerative force. Therefore • 


. - . (ji n e d® y — R i;*) '2 gat 

'■= =- Ta-ZZ=77)F' -Sy <: or puu 

ting 2 a g yt, sne d y zz h, 2agl^—ky aml^ zzl and cb* 

1 , . h t'—ky t . , , . * 

rr pt we shall have <v n -y - .^ — -—2gti and / v^p t at 


zs ht — Ac* l’— 2 g / 1 4- 2g p 11'; and further, putting 
Jh’rm.^gl zz f to render the expression as simple as possi-i 
ble, It will be Idf — ptv — jf-l-Aiw'f-l' ^gptt'zn^oi 
where x may be deteimined in terms of t as follows; . 

Assume w=:Af4- BP4-Ct* + DP+EP4- &c.: 
then making t zz 1; we have ‘£>=:A + 2B# + 3Cf*4- 

4D 




ht il0TfQ|t OF 

4l>#*+5Et*4- &c,: and substi^ting these *itt the given 


equabon it becomes as below; namely, 

—S^jCf*— Sec, 

k^$ "Zn k A* <* —2i ABi*'*— (2 A CJ <4" 


QigptZi figp< 

By atidiDg which we evidently obtain 


o zz 0 o o o 9 * 

* » 

^^Vbencp, equating the homologous terms, to find the 
qv^ntid^a A, B, C, &c. they become 


/ 

pq-^^Stpl 

2/* 

p*q — 

’S 

p*q q*—tqkpqt 

-AC ^ 

55kp*q*^^S^gkp*ql-{-67c^ q-*-^l2g’^ kl* p* + l2p*q,~-%€lp*q 

5 I* 


»"■ See, Ilcc. ^ 

l^etefore the fluent required is o sr -y / 4- ' 

jp*,—agy+*,» ^, p»y-afp«a+aftp^’^3gt/p, ^, 

3 i* 4 “ ' 


9Skp*q*^5^gkp*q /-f 8 g*q*4l2jr^fe{?*p*4 <2 j»^jy->34./p*iy 

... ' 


1*4* And hence the spacer is readily found s: ^<*4 *' 

2 / ^ 

gg—y fP yt ^ 2g/p*+A!g* ^^ ^ 

^ il ^ 1 ^ / 90 


t* + &c.; where, making izaixi both expres* 


•ions, the values of » and x as required by the proposition 
wili be determined. 


ScVOLIbll. 



W THrHOTlOW Of 
SCVOLIUM. 

tn tbo resistance of thfe air to tile''socket's SchoUuta. 

moticK^i# to vary <ijn«‘ctS v k the square of tjae Te¬ 

locity; on Ity^iotbasis. tvbuh expermiento ^irprove whea op- 
to,'itiilitary projectiles with cattnon bait*) •* but it is to 
be oppr«>iti$t]ided« that in t!ie uaotion of rockets the deyiation 
.from this law is scarcely*to be f^aided» since,' whut tokea 
place in the flight of shot and shells to violate it, is in a 
gyeat measure obviated in the rockets, by the extreme beat 
of the flatne that rushes from them ; this rarifyinginthe am-' 
bient air promotes the motion of the particles striking 
the bead of the rocket towards its hinder parts; itnii 
since it is only the immediate motions of Swph particles 
backwards that can cause the law to obtain (for it would 
obtain correctly, if, after the impact of the particles they 
hid no power to impel others lying before them* but either 
glided off from the surface struck, or hud their forep anni¬ 
hilated by it at the mument of strikiugj if u to be expected^ 
that the concluMons here brought out which are grounded 
on this law of resistance, will be found to agree pretty cor¬ 
rectly with tlie results dei^^rmined froui experiment. 

But if they should not, let then the law of resistance be 
as the nth' power of the velocity; and the method of 8olu*| 
tion will remain precist^y the same as before. Eor it^il 
paly the fourth equation in the preceding process, namely,. 
kt^ t zz kc. that will vary or become affected by any deri- 
ation from the law we have asaumed; and therefore when 
this shall have been settled by experiment (the only way 
in which it ever can be settled), and the absolute resistance 
determined in any one case of velocity, and the real strength 
•f the rocket composition ascertained; then, and not tiH 
then, shall we be able to offer any nnerrit^ rules to the mill- 
tai^ practitioner. 


n. 
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T«B rOBQI.LAS Fl/OlTBIBir. ' 

r 


ir. 

> 7^he h«aui\f«l Tlowers artjniredl ify 

that 'paint tha J^ainboit* in a Leltef" ^dw l^)h, A’G1?|W 
llVBET«ON. 


Sir, 


To Ml. NICHOCSON, 


HbMstetdn of 
tlwr cnruUa of 
Vt^r«n. 


Rov^* 

era Atrire tht ir 
Vrtmtj ftom 
th<* »q«M*wis * 
iwridk’s in ^ 
tlieir i^btUun, 


j:*\.S 1 mcHti to dedicate the pieseijt year to tl|fii (ewtisid^ 
U^^ltoii of^ the ill tenor ot‘ filaiits in general,^! CRhVot better 
bcigin it, than by gtvmap to the pubUc the diswction of the 
coro7/fl o/Jtowets, a subject in itself so very curioas, that I 
starcely know any in botany (where utility is not conceined) 
that more merits the attention of the inquisitive. By taking 
the petat of each different sort of flower, and splitting it, 
drawing o0' the upper and under skins, and leaving only 
the pabulum or uiiddle part to be examined singly, and 
tlien magnifying each skin alternately, the most exact 
result IS gained; which 1 shall now lay before you* 

The petals of flowers owe none of their beauty tp the co* 
lour that paints them, which ls,\wberi drawn off, dull and 
dead; nor do they owe their bnltiaut tints to tht; that 
(Rovers them; but the gieatest part.of their loveliness is de*» 
fiired from the hvhhUa qf wafer, that compose their pabu¬ 
lum* Bereiving the sun’s rays'.tlnjy awi enlivened and* 
brightened by the reflection and refraction, from those 
drmps of watert and from that spot of light aeen in cvejy 
bubble of water, and striking to the ibcua ondartieath them ; 
by which means the whole flower would at timds be sFblaze 
of light, had.sot nature, to soften it, covered the petal 
with an upper and under skin, which curtails their dig- 
mo^dlike rrijSjand Ir.ives (hem on!)' a lightness and beea^ty 
tiueqnalled. Uncoveted they wonid resemble the Vidlith^^w 
formed by ihe same means (tfiough ooloui^ % ihedtvidop 
of light) : hot, hb.ided as they %re with a gausebke matter, 
they arcpiire a more chustened tint, and ere equaHy delight¬ 
ful, without being oppressive to the sight. It imist be fc- 
Biembered, that T tieat only of flowers v\hich have regulaf 

petals. 
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COj^JLtAS OP PT.OWn^^ 

and ^OU'clj *ot on the cryptogam ice, or any that poK* 
se«8 not thot« <lirect parts. 

Taking ^rolla of flowers in tins, strict they t^vc IniwJi of 

may l>« into-five d'liferent sorts: t^tWn peibm,.»nipti <^®>o*** 

as th^ ro^^Vthe moist petal as fbund in h^acinthutt; the 
vel^ lijkioted by the viola tricolor* and sweet scabions; 
the t^c|: |retal by the mo^noha and HliuM ; and lastiy;, the 
everitl«titig, by the aceranthemum* 

The petals of most flowers diflfer from leaves in many Petals differ 
•pects, bU|^t particiihirly in one essential point; in leaves tbe'^joai 
coloured part is within, and the upper skin (evei^ of the ^x^eroal* 
darkest leayes} is white; but In flowers, the coloured part 
is without, and the white is within ; for almost every flowkr 
(the orange excepted) have their pabulum or interior 
white. 

thin petals (which I shall first describe), have, like Xhinpmb 
the rose, when its up|»er surface is peeled off and examined, 
an extremely thin skin, ni which aie tiny bladders of pink 
liquid, woven in a soit of gauselike tex/ure. But when 
this is taken off, it digpla}^ a pabulum of white or rather 
water bubbles, to which natuie, (to lessen the brightness,) 
has added two circular white lines, which give a tenderness 
to the pnik^iorpossible to describe. The common violet ^Xheco o 
formed in the some manner; but the darker colour and violst. 
thicker bkin le^sseti the sparkling of the water. 

To prove that bubbles of water are the cause of Experiment to 
beauty that flowers generally transdlit, either in vind flashes, show how 
or tender^tints, to the retina; take the ddllest colour that 

• s i^k. wi^nten(&ci 

was ^vei* paiiit;&d« and, fiUnig a amall glass bubble with wa- by ibe sun's 
ter, let the rHyA of the son fell through it on the colour, 
and ft will become the brightest and most beautiful nna'uater. f 
ginable; and exactly resemble the tint of flowers. It was 
. this discovery, that made me moie than five years tfgo dedi¬ 
cate a whole summer to dissecting the petulaot flowers, 
which I suspected to be beautified and enlivened by water. 

I theft proved my ideas were just, that their tints^Were 
formed by colocirs tiansmitted through water, and* like 
clouds and the rainbow owed their perfection to this i 
but I' shkll rfcor to this subject at the conclusiojir of my 
letter. 

The 



m 

Moikt petal. 


VelW petal. 


Iti s^rurlure. 


Thiik petal. 


<1^ we coeoLLAs vhm^t 

The secon4 moiat petal » •4%U^ ^filler, that ijt 
only excite* o|ir astoniehnaent how auch A gaftac^lcA 
mttAiygikiixAfltaii} f»eh a tjuantity of liquor i .|p4 yet the 
fkafw ineprita^* W hanJ witWnt u. fNqjl#r*pp 

cte examine tlyit rt owe* if* 

lieatiMtoe to thi^ for when wc 

th* ftuo. It Aler^M: da*ele* the eyes. When | )(^4 
owed the beauty of their tint* to the bubbles,, 
tuean all their chartost there are other art* by «hi^ 
they shine, apU welt deserve that encoaiViini o«r blepH^ 
Lord bestowed: “ not bolomoa in al» bis gla^'y Wos array^fe^ 
Iflee oue of these.” 

The velvet petal I w4* long discovering fcha formation of. 
1 saw It diifored from every other, yet could not understand 
bow, ufl It was evidently in the uppei surface; for when.thi* 
was taken off, it* pabulum lescmbled that of tlie rose : but 
puUmg it a little sideways m the solar microscope, I *oon 
found out the secret, A v^«el e^trernely diminutive is oar« 
ned up and down* in a hcallop, as at « a, Pi. Y, hg. IP, and 
each of the upper points divided. Why this prddures such 
extreme softness, it would be very curious to inquire. The 
fact howev^ i* certain ; it je by this means we luahe velvet, 
ch*mUe, i3ee.; it i* this that cauties such eKireme softness ui 
leather* iu general; m miniature pointiug it is thu make* a 
Httlrefce so much Aofter tlHui a dot; end i* it not tlie down on 
the cheek of beauty, which gives so mcqutsite a softni;**^' 
I^Hiit p»mt must directly destroy ? Is it^at the ray of light. 
Instead of being repelled or ab&orhedxl* rejected down the 
scallop, ond therefore declines by 4egrwe*^ It i* carious 
timt our metbod of making velvet shopld be prfcisely .the 
saipr by which these dowers are formed, |to that, the study- 
iug of nature would have taught us that arh Bgt" how 
many ecorets may i|he not teocli, if she was pursued with 
avidity! To proceed, this scallop is found in every ftowspr, 
whiidi ha* this v^lvetty appearance, though tn some it 
deepief, in otheis less deep, aird therefore not soaofte still 
it is always a acnilop, . 

The next petal 1 am to explain is the thick. Mt is oom* 
posed of a thick but double surface skin; the pabulum 
having fourteen or sixteen layers of extremely diminutive 

round 
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I'tUi or ntnttm- 

IVi^nd bub^f^ rows. If th4$ fklls on'^1b<* 

iftisgtiotiii,* wbla fbe surface Is taken o(l‘, it «|U ^slblfta bke so 
litAl^iafB. SofnettmeB tbe sl^ldr 

bhAKrtrfcoe^^ilre# long's but tbe ibt 

Ap|»eamnce. ^be*^ lblck^O*era 4Ibayt de^ 
ib# seonest, |» the ^cmtaiin Is ^lleklf 

evifriastibe la its declares its mature, **wlwt*o* 

itl^i tb« rest, it ref&iiis a part of Hs bennty^ abdnwes it to * 
Witilg colomred by a: powder, itsfttefSd of Phiftr* t 
little else !n tbe bubbles, ilbicb are long, atid base a very 
thin pabnluni. But to show, that some of mir ftowen tday 
owe tbeir beauty to other cotftrivantes beside water, I sbail 
name a plant common in the fields, which 'greatTy adorns 
them, and is known by the vulgar name of bnttet flower, tbr 
ratntneulus. The petals appear to be varnished; but this 
Oldses from a powder, which exmrtly resembles calcined 
magnesia, and hm between the pabolam and upper skin. ' 

This IS easily proved to be the cause of its shuting<appear-> 
anoe; for in the claw there is no wnite powder, nor la there 
any varniab. The powder in the everlasting flowers is pro¬ 
bably forrgied in the same maimer, and of the same nature, 
which^will accamnt for their not decaying; though the ra¬ 
nunculus does not last, because the pabultitU under the 
white powder U full of water, wlUeb is not the Case with Ihg 
bverUstingSi '* 

I shall tiekt'deser)be the meaita by which these thin tratie* Manner in 
patent jliibqr bodies aru sustained and strengthened, so as 
to bear much preseure^ftnd to preserve their elegant shapes tire^heneii 
often In spite of wind and lUin, In describing the forma- * 
tioa of leaves in a former letter^ 1 mentioned two sorts of 
vessels belotigfng te them, the murisi^Mg and <i^tro/ vetmir r 
they er^ualiy belong to the corolla, and enter it up the claw 
•f the petals, the latur fiavanng always the middle stroke, 
while the iiourishir^ vevsals adovn aa^ aide: see PI, vi, 
flg£4. It ts a beaotiftil provision of nature, that tbouemps- 
cies that sef’veto turn, to open and shut the flower, in sliort, 
to manage it in every way, should also be its means of 
Strength; for the spiral vessels being in their cases very stiff 
and strong, whe» f-ompared to a petal, ctrtuuily seivethis 

double 



174 


MtlftClos 

Ho 


iff mV COMJLLA^ J}^ FL<rWBil^ 

Gobble purpos^i «iid it is curiOutf, tbat^b petals (tb« 

thick for where tbo thitiknew hu|1|W5cs the pYh6^ 

of <?|i»!wU wim often found wi^iout a case. 

It ia irt wa^hidg Jiiltic minute circui^&taBcIs we come 
^ ihe of ntc^rei?^ wbdn we pUre^lier m tKbnaturel 
eittt^on«» to hcr*inteBtioo&, we only 

etd4<^ fo <|^i[^ot)tadive8* Hh one would for a ftioment 
.dkiitlt, that: these spiral #&ea governed the p'fetaU* who 
tli#m for lionrn a« t have done for days tog^ 
Iher. I hate peea a flow*er suddenly contract its muscles, 
emi before the rest of the corolla could obey the motion; 
seOh a sudden cold Uir drow them to breakint^; or seen them 
expand with a hot sun, or On being breathed upon, till they 
could no longer obey any impulse. 1 know not any better 
means to show their mustles than exposing flowers eit! rrto 
a very hot fire or an icehouse; both extremes act equally. The 
moment fhey contract with violence, so that each muscle Is 
seen through its cover; tlun relaxing at once, they hang like 
mere wet vag, haiVUg neither form noi stteaglh, and decay 
directly. On exainming a dying fl iwer, it will be found, 
that it is the muscles which draw the petal together, and 
not the skin. I know no better flowets for showing the 
power of the spiral wire, than the deadelpbiau tube. The 
jftrt with which ^e banner of all pcafloweia is contrived has 
always excited my admiration. How admifabiethe^ manage- 
and wlien, as in the visia iaba, the Ctr^e would not 
be strong enough to distend it, there is formed a'double 
and treble layer of vessels, whii'h form a strengthening piece 
for the whole, and which the case surrounds. Obsu^ve tl^e 
strength of the keel, when the finger is pai^sed over it; hoW 
admirably it is contrived to Withstand both wiiid^and rum, v 
and to* form a hollow hi which the stamens and'pUtil are 
sheltered from every danger. Who can exanaiue the wiugs ' 
ef the lathysus, and not be struck with astonijihtneiit at the 
art it betrays? how much thinking would it cost a mecimuic, 
to invent such a contrivance I and how ppori how eoaVse, 
would his exe* ution have been I Cun any persori dbe with¬ 
out admiration the petals of the ins susiana, and the ele¬ 
gance of those folds? But I should never have done if I 
expatiated on all the forms and shapes 1 have so often coii- 
lemplated with delight, and duRsei ted foi the siake of ad- 


nnnns 
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minng the «oi)tiirance # the whole it |8 to be cop- 
ceiled whep «e^. But to pay deiMs: couiitry^|ji|i»e»^ parti- 
cplir I wouid recomnoend «uch «!tpplq|;|ivept>^l| 
anxiQds todntereat and excil^ to ^«dy hf 
who arjp ^lU ignorant how ptoch {ileK84}if<^ 19 attinf^q tt«? 
deyf!ij!lp«m€nt of the huipi^ d^tod^K 

are iiot''{iQi^iile» as many way thip4; ||h^ apeak to^tbe 

hear*^ ' " ' y .w 

Let We now turn to the raiinbow, ^ti4 endfsavopr t» oC 

hdW ejitact the resemblanre 1% ti Would be i^porllluous w nliow 
here to enter into a detail of the Wfinpei m ^h\ch t^e raio- efXvuo^S* 
bow 18 formed by the refraction and reflection of the solar fllow«»8* 
by drops of water; and since we know this to be the 
ease, what should prevent floweis, feritied of bttle else from 
receiving part of tl eir hues by this m^ns, while the colour 
given them is inciea|ied and embellished by the watir it la 
seen thiough, and the ftpaiklmg light, whuh pisses mto 
most petals a id adds to their beauty ? To trj the eflett 1 
got a quantity of extiemely small glass^bnbbles ofi water 
blown foi me, and placed them as in ti*petHl — in rows, Al- 
thongh infinitely latger, y et they appeared a petal ettremely 
magnified. 1 then covered them with a gauxe, painted to 
represent thd flower, and truly did it mutate the soit of 
brightness and brilliancy it was intended to represent* 

In the Jacobean hly the suiface is formed of mi e^tiemply^jicobeaa Wjr* 
thm skin of ted liquid, but the pabulum is composM 
^of round bubbles of yellow watei^ which together appear 
oiange; but what cau^ that fiery bnght apuik. which ani¬ 
mates tba whole? the prismatic scailet, which piocccds 
from that pumtt of light the circular ball always gives, and 
which sparkling, has^ pujsaled so many botanists ? Tins w 
easy to be seen when the upper surface is taken off, for 
it tlien really dazrles the eyes. What candies the oiange *,.,1 

tint in the hly of that colour, or the crown-iuyjtnal? Jtg cruwom.pwi- 
first skin is led, and its next green. I appeal to inj pander • 

to sav, whethei these will make orauge? and yet the flowei 
IS truly so. What clauses that exquisite tint of giten ii> 
the androffiSN^a polvernlenta, foi the upper ^kiu aud pabu¬ 
lum are all white ? piobably here it is reflection, which it 
often IB, at the bottom of a flower, or thedcepaiaug of a bud, 

* Ito 
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The l>u4 alterft not its colour, its situation is changed* 
Points not to and mucli will depend on this. How many times have 1 

I'^the pocCT in a flower, end found tmthinj; in the least 

ftowets. to resemble it I I w^ius onee extremely fond of painting, 
and iKdight in flower's ibe tiedonrsi their beauty tempted me 
pt> tbiiik I should 6^4 But how mistaken 1 was! 1 at* 
ou^ my olvn awkwardness; but, after many was 

atsuted, that the deception jvas in the flower, which Owed 
pi its bi^uty to the iiqdid that inflated it, on the ctm- 
testy t was then continced t must seek for the cause elsewhere, 
. for in no one instance did the liquid of the flower sei ve 
even to stain the paper of the same colour as the flower; 
and when used, s 6 me chemical aid, some process to brighten 
and preserve, must be resorted to; for it ih always dull and 
* poor, so that noone could guess its origin ; a proof, that the 

flowers owed not their beauty to the liquid colour, but to 
CHngesto something that aided and enlivened it. And drying flow- 
er«! what things are they when done? they are not only 
bad in themselveg, but of the moat fatal consequence to 
botany, where flowerb'are consulted; for they change their 
colours, get hairy, and undergo many more alterations, 
which deceive, and cause the most unpleasant mistakes, 
e^troro ^s to the scent in flowers, it is very easy to tiace their 

* ontamert in *«Cl’Ctibo 8 , being in bladders, and always divided from the 
Wa<We«, other Juices fas in leaves). They are generally fixed be¬ 
tween the upper skin and pabulum ; though in some few 
flowers (as in the geranium) they are to be found in the 
scallop of the petal. 1 'he scent is in every flower an oil, 
and must be e^ttreinely strong, when imch dimjnnfive blad¬ 
ders can so pei fume the air; if we could gain it pure, it 
which have would not want any chemioil aid to strengthen it. It was 

f^larje*pcJrMl bladders that used to be taken for the largest pores 
in flowers. 

Difference be- 1 have now giveti a short sketch of corollas m gciicral, 
tion**^^e'w- ^ finish therefore by a few obserVatiOqs on the poics 
purauoQ. observed in fiuwejrs; and endeavour to show the extreme 
difference in botany between the two terms perspiratiou 
and evaporation. If I had published this letter two yeais 
ago, which I was on the point of doing, I should have 
Two tons of *•***» *• botanists do, that there were two sorts of 

a 

pores 
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pm<.« lu flinjifeissti jBul I lw«e now too ^ply the pv>rfi> suppf '"-i 

to be l0f}gtT d«c«Ved. T^ero aro liont* 

or or tN RowJMii' 

of and^^djfavmf'Ofl^ tl|6 » 

lug It pf o»tpnc&*ti4^ulo«tt Itny it ptT 

ih^ upder ifo^* ifnfe |!M> p«ri», 

pari m ip»g ««* y<»» »*« wpy »wi| *j^^'^e^;plii<!0 ^^otsr 

tbo of fhc mScfoaoope. If, o» Ttiwlb|; i| 

»l}ow8 ooy jbJjnk mh U ||^b(i| ^nd tpl^ wdl %\\ dj^‘ * 

d|ip^ai; aud yo4 will find ijN» pi|ib«le« ipoto jroeyot^ 

impre^siiop of Hie aperj^oreain tfee pab^iaiO« oAh $lbowe(l 

through a ffkiu oi^ i»uth dxtteine finoeesa, that cOn fat 

t'ou) pared only to gold beaters ^km; end that the auri^^Ot 

of the petals h foi raed of tfatsj and extretoely thia plpjt 

toloured hUdderb in wfaich no pore^ are to be fotiod» 

that are visible even with the solar leicroarope* ' iJtt Hamel found also on 

thought he had found this sort of ekm on the inbide of the 

rind ot trees and all plant*; J before proved hie coi^ti!Cti)re tiee^d ^ 

tiue in^yhis respect* which put an end to^e posiUhlUiy of P^"^"*** 

hianches «iud stems perspiring i but 1 had no idea 1 should 

find this skin in floweis. 1 have now m my slidora thirteen and apparent if 

eoits of this skm, which keeps well, taken fiom suph differ** *' 

rent orders and cUbsvsof flowers, that I must heneve it it 

Universal m all. Perhaps, but ioi tips skm^^these thm and 

fluasy flowti'^ aonld never be able to bear any Heat, and 

the water m thorn woOld dueetly evaporale# It js vary as- 

tonisHing te eonslder How it ran be preserved in such dehoato 

shapes. That there are aiilioles I do not in the least donbt, Rut it h»f 

though they t?gnbot bo perceived; for we hove proof, thatoi'koiev 

vapour eonslatiHy eacapi*«*s but ceitoioly no water, for « 

fluid requires a'mu^&h laigor upeiiore. Tliureloie in flcrw« 

eis perspirutien and thoir tmhtbmg the dew drops art both 

mistakes. 1 have no doubt the hiuistairy water, and the 

¥ 

dewf» to the interior of the petal; bul, that iio watei can pass 
through the ski% Which I have jjUbt described, I have thu 
most positive pn^f. - , 

» Flowers give out no oxigen* but yield a great de^l of Flowers vW 1 
other mr, of so bad * qnahtv that no candle c m burn in it, 
and which does not dmimiHh tnttous aud. It is however conutm ift 
extremely moist; and in the va lous tnals 1 have made, to 
Yojl. XXVni.'^'MAaLii, Ibli. IS endeavour 
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endea\our the fjudititl^ of mobture foimed la 

tbte vajpott!?* jwhkti pMatii cootrt&ntty ylcW, I have always 
been JEmirt 4^i<!!li;h^s of thjB ev^^mattoH* In 

^<»;je;if||^tt^oate«# t f|y first ascer- 

taiwn^J the h»*vo often lost 

^ in hoijr$, yet the |>aper 

h)w th^ Ihirtteth t which, 

OJfiwfehfc wtSghi of hit aii4 water, i$ hott).iRg, 
, t^htr the moifitore in that \apoitF* 

Hants jrieja only,^ and that ttie moistute Is 

tapow onJ/. difeojnlt to be scj^arated fiom the air, i« easily proied, 
bv the aifthod in Whit^ it is generally received. Put a plant 
fresSi* ont of^||i€ ground, ftist wiping of tln^ watery ciypto- 
jgatnlte that^nay giow bn it, and place ft under a bell glass, 
and in an hour or twd it Will cover the tutenor with dew : 
bnjl; Icaii^ in opening in any pait not so big as a bivpence, 
and hioiattiri; will be found. Why is this beeaase in 
*th# brsfple^a, the air being piessed by the quantity of 
oxigen thit ponrasfrom the plant, is by this pre&suiwforeed 
to give put its moisture; apd the fluid, being detached from 
tile air, is attracted by the glass, to which it has great 
aflimty. ^ But when the oxigCn vapour lias the power to 
escape not being pressed, it retains its moisture, and both 
leave the'glasa in the same condition in which they quitted 
thefpnres. So 1 found it in weighing the leaves, which I 
b^ve tried in every manner possible: the blotting paper was 
not pressure sufficient to detach the tnuiature,,aud thejpaper 
absorbed but Uttje, though the lea|yea had evidcBtly lost so 
much vapour. » 

Phnw do not I” former letters I endeavoured to jilipw* thai the 
jerspif*. artery cryptogamiie and the vapour just mentioned were 
tahen for the j^rspiration of plants; every trial, every 
yeai's Study, convince me still more of this truth ’ iAat 
jptnnt$ do mt per^ire. That they yield a quantity of va¬ 
pour, I never doubted-^but who, that has ever dissected or 
atqdted plants, can confound the terms of perspiration 
and eoaporahon together, in botany at least I Perspiration 
is tire issuing of water from pore*! formed for the pur¬ 
pose. It was s*».{l bv all the advocates of perspiration, to be 
atceleralid bj heat, retarded by cold, and ascertained 

bv 

§ 
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*by meitsurernent: wh^rens etaporation is «if 
isButug ftom potes so very diminative, tW no oyo» 

»)de(i t)y the Botar micro^copo* cim soe tboQi. It ton noi* 
ther be accelerated, ndr retarded; bor can 3t be asoertaineid, 

{buice It diBappeari asi'a^t »»it U collected for tbe purpose). 

1 before shoaed what tlie watery cryptogamiee were, t>y ^aterr eijra- 
drawings of many plantspf the sort; nouiished thetoganni*«!• 
dews of the atknospheie ; and I thinlc it will be gratiteiii me* 
that perspiration could not hnve stalks,^ which most hi 
these watery bubbles have. It if, curious they should 
always turn milU-white. 

Flowers in hot climates (at least most of them) are thick Adaptation of 
in the petal, probably to guard tbe muscles from l^at. To wh^ 
trace the effect of heat and cold in plants, to trace di^ent they are to 
chmattbiii their productions, t& the most delightful study; 
and one coo^gemal to this, my present employment. Who 
can dissect the betula, and not be assuied it is formed to 
endute the extremities of cold ? Formei^ of 14 Or l6 sepa» 
rate nndi (not barkb) sometliing hke tbe skin I have before 
desclibed, with a powdei between each^ how could frost 
approach it ? Who can dissect the water hly with its lafge 
and prominent air vessels fluted, aod with vacuities ma> 

Uaged like the fish either to raise it m water or depress it, 
and not b6 suie it is foimed to live m that element? Who 
can dissect the boletus, formed like a sponge, and guarded 
in its inteiior, without seeing it is to grow in caverns and 
under ground ? or the ejHfrewi^ alpine plants, with their watery 
•nd open fesseds, that they want little more than the dew* 
oT the atmosphere, and are not to depend on their rocky 
heights for food But it is impossible long to dissect 
plants, and nOt iiee’'there ai e ceitain martes and indications, 
that give proof of all this. 

1 am, Sir, % 

Your obliged servant, 

AGNES IBBETSON. 


JSitpIanation of the Piatft. 

Plate V,6jpt» 9, 4 .— Rose petal: fig, 3, upper skua, 
pink; fig. 4, pabulum, white. 

N a Figs. 4 , 
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ANALYSIS or A PfctULIAE SOIL. 

Fi*^. 5» 8^-^Vig-k)tpct il: fig. 5, ti{:^er6kiu> puiple; fig, 

6 , pabulUDii^ irMtfi. 

Figj^ 7» CrovFn-imporial and orange Idy : Bg. 7* 

0rcit bkto ri^d ; tiext^ $g. B, tho net, green; and tindeineath, 
fig. &» Iho ^bulamof a ilirty yellow white; which together 
make the flower of a beautiful rich orange. 

Figs*JlO, t4.*^JaedbefiU Ifly; flg. 10, the upper skin, 
red ^ fig. 11, pabulum, yeUb|r bubbles, imparting its fiery 
t^ntfrom ^e divifion of lighten thorn. 

Fig. 1 !3.-*^Tlie hearts<*a»e, cut in thickness to show th<» 
rows at top and bottom of the petal. 

F»g- 13.1—The thick magnolia petal, cut in thickness, 
but not bo much magmiiod. 

Fig, 14.—Everlasting flower cut in thicknoss. 

JP/orc VI, fig. 1.—The bauner of the beau flovei, r x 
B|)ira! vessels. 

Fig. 2.—A case holding the spiial vessels, with the non- 
ribhiug Vessels at the side. 

Fig. 3.—Petal qf the rose. 

Fig, 4.—Wing of the Uthyii*' flowtr. 

Fig, 5*—Keel of a lath} ns, .v spiral vessils. 


III. 

Anali/m of a Soil containing free Murwiic Acid, and 
Muriates of Soda, tame, Alumine, Magnesia, and Aftiti- 
ganese. By the Rev* William GaEi^Oit. Commmicated 
by the Author* 

I was passing through a lane, in my neighbourhood, 
bome months ofio, I was struck with the appearance of 
some saliiu palter mi the soil* which formed the base of a 
hedge. This soil was what agriciiltuinsts, I presume, 
woiikl denoininatc “ a compact yellow logm.**—U was not 
made ground"; for the road had been evidently <u|; 
tin email It.—T i f ‘loot IS situate in the^middle of a hill, of 
gradual ast it, in the parifch of Meithet, in the county of 
t’o nw dl, J loul aij'iuiterol a mile fimfithe river, which 
fljj. \ is lUiouch I ussilian budge, which is a tide nver. But, 

if 
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if we may judg^ from drcttnri»tan,a«t il»i« *5011 

is reraoved boy&nd the .reach, of eoy tlJrJ|clt or ffiatguable 
influence, which the rivter Coh have upon it. 1 eotleeted a 
sujRicirtii quantity of tNs eoil with ai view of ex'ammhij^ it' 
at my leisure. . v < y , 

It ima a peculiar aroell—fjiatilted water, that had stood with 

itpori soaie of it m the cokl, iitstantfy reddened litmus paper* '•'atvr, 

I extracted all that was solutste in this soil hy distilled wa- 

tyr. A portion of this solntion w'a* gradually evaporated in and part of the 

a retort: whotcame over.intoth<? receiver, examined from 

time to time, prot ed to he pure water, until the contents of ^ *'■ 

the retort were r'ducinl to a bmall com[>as^, and began to 

assume a thick eonsivteure: then the iluid, which distilled mmi* 

over, ac([mrcd the propertic*. of an acid. And the modes sue acid, 

of pioof usually revolted to announced the acid to be the 

muriatic. 

The common reagents, enifdoyed upon another portion Testa Indicst* 
of tins solution, indicated the presence of the faulphnric ‘ 

and the inuiiutic acuH, ot lliue and ot s«rmc other earth or hm<'and other 

earths, and ot the oxide of some nutal. For liquid 

, , , . , / an oxuie, 

prnsbiateof potash, when dropped into it, cansed an abun¬ 
dant gieeitifh white precipitate; und-spiiiluous tinctuie 
of galls, after a time, pioduceJ a tuibiJnest., and a green- 
jah graj matter was deposited* *■ 

The solutionis, at first, colourlets and transparent: if 
it be evaporated, it gi'uliuilly contracts a hrownish hoe;/ 
and vegetable exti active matter is deposited on tlie sides of VevetaMe «*- 
the vessel. Sulphate of lime is first separated, ^^"hen this ol nine, 
substance has ceased to be produced, beautiful ct} stals of 
muriate of soda make their appeaiance: when lliese, by murlsteof 
farther evaporation, have been ejthansted, the remaining 
fluid cannot be brought to produce any oilier crystallized 
salt. It has a brownish tint, its tiai.spareucy is in some 
measure impaired, and it strongly iqddens paper stained 
blue by litmus. 

If some of the solution be evapoiated neaiU to dryness, Th« Wjluimn * 
alcohol digested upon the ma&s sepurates snlpliate of lure 
and muriate of soda. What the alcohol has dissolved con- ^du d. 

Sists of muHatei^ and vegetable extractive nuittei, for the 
fluid is brownish. It strongly reddens litmus paper, 

If 
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»Iuroine« aud 
magnesia. 

Contents of 
ilie sod. 


iiNAttsts or A rrcu?.ua joil. 

If thlssolotioo is TOJXfy with watci', and aramoniadropped 
into It, an abnndnnt browniah mafter is thrown down; 
the clear decanted fl'uid, which is nolon{?er rendered turbid 
by ammonia* yields up a small quantity ot lime to the 
tirrhanate of ammonia. The matter, which ammonia has 
precipitated, becomes daik brown by ignition. Various ex¬ 
periments prove, that it consisfs of the oxi^e of mangmeset 
and the earths alumina and magnesia. I'he suits, then, 
which this sod contains, appear to be sulphate of limet and 
the respective muriates of soda^ limi\ alumina* magnesia, 
and manganese, it Contains, also, muriatic aetd in u dts* 
engagefl state, and vegetable extractive matter. ■ 


Analysis to 1 wished to form some judgment os to the quantity and 
relative proportion of these salts in a given portion of the 
soil. With this view, I extracu’d all that was soluble by 
distilled water in sixteen ounces of soil previously freed as 
much as possbJe fiom stores. The solution was gradually 
evajKirated, until no more sulphate of Hmc would appear. 
It waswgsjied with alcohol mixed with watei, collected and 
diied It ;r: 13*7.5 grams. When, upon farther evaporation, 
the muriate of soda ceased to ciystalluc, ilic fluid was 
poured off, and the salt washed with alcohol, t’pon evapo¬ 
rating the alcohol mixed with water, a small quantity of 
muriate, of soda was obtained. The wAo/c of mu- 

riateof sodaamounted to 117*25 giains. Whatwgspoured 
off from the last salt obtained was added to the residBary 
fluid : and ammonia was dropped into it, as long as it pro¬ 
duced any effect. The brownifh precipitate was cutched 
upon a filter. It requited a much larger quantity of dis¬ 
tilled water to edulcorate it sufficiently, than I could have 
expected. After exposure to a low red heat, it IS'S 
. grains—carhouute of ammonia pitcipitateda small quantity 
of lime from the remaining fluid. This carbonate of lime 
was dissolved m muriatic acid; and in the stale of dried 
muriate it scarci ly amounted to two grains. 

Muriatic acid. The fluid, thus freed from earthy and metallic substances 
by the menus of ammonia, was reijdcred slightly acid by 
pure nip 1 C acid, .lud assumed by .liquid nitrate of silver. 
The muriate of silver, which was precipitated, was suffici- 
Utly edulcorated. It was dri^d by being placed, during 

several 
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several beuts^ in a silver crucible btealfd ircaj*, It =: 

14SI*H giw^os* equivalent to 8 »f laumtie ^ 

TJ>e 13*8 grains precipitated by' w*TH 3 nia we^ boik^d to 
diyfleas in a ley coDtulutirg SO grains Of potash; and the 
maiij;‘r remaining in the «lver emcihky ^l«cb Ited 
tljic actiofl of the potash, aftfer exposure to ^.,101511 r«d heat, 
zt ti'grains. * , ' * , ^ 

What the pota«5h had disslolred wfj&s $e|iiira|;ed by muriate AUiralne. 
of ammoniu from »s solvents It wfls and iinust 

Imve amounted to S’Bk grains* 1'he $ gtaint ol^ miili^anA 
uboi 0 mentioned became, by ignition, qfadarlt brown colotir. 

Sulphniic acid did not apparently actupop it, imtil a small 
jnere of bugcir haul been added. The sulphuric solution* 
wjs deconijrosed by pi^rfectly saturated culrbonate of am¬ 
monia odtlcd to escess. After the precipitate thetfeby 
pi odneed had been separated^by the ftUer, and sufficieutfy 
(dukoraUd, phosphate of soda s«>paiated front the clear , 
fluid the tuple salt of m&ghcsia first noticed by Dt*)# Wol¬ 
laston. It r:>;j-9 gfiUna, uhich, according to ti^e colcnlo- 
tiOD contained iii Dr. Marcet's very ingetiious and scientific 
auali SIS of the Brighton waters, indicate 0*74 Of magnesia, 
wh’cb redflces the remaining substance to 7*26 grains. It 
bad all the properties of tnanganese. What proportion of Matigam- 
«ovd tlje umnatc!. of alumina and manganese resfiectively 
lontdiii, has not, I believe, been at t nrately ascertained. 

I hhouLd not have consukied the faetb above detailed as A similar sod 

ob srvetl tv_- 

being worthy of record, if 1 had not coupled them with ral y«ars.iji» 
the itcolleetion, that, se\eral yours ago, 1 bud examined a 
sod, which I Ivave rc»ason to think contained ptedseJ!^ t^e 
same $iiHne iuitttaiice$ as the subject of this letter. Murtate 
0 / alumina Is not, indted, mvntioued in my notes upon it, 
but the results ot the expeunients winch 1 then niadeagne 
so exactly with what I have recentlj observed, that { have 
not the leabt doubt, that nuirmtc of alutniiia was picseiit 
also, with the other salts. I did not then delect it, as in 
the then stale of chemual means »t was not so easily disco¬ 
verable, That soil contained also a bee and, and the mu¬ 
riate of manganese, with the other salt*., whnh 1 have bc- 
foie ennroetaied. It difiiicd, in one rcspict, b-om that 
which 1 lately examined in having ft much larger quantity 
aof vegetable extvactive mattei mixed with it. Tlie sjSot 

wheie 
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<fvpi.tp*‘n wbete that soil was ibund U about a tDile ftom the town of* 
1^01^11*18. Hel-too*?» and it is distant abo\e seventeen mihs, m a di- 
I'efit hpe* from the spot described m this tetter. It is possi¬ 
ble, that this sort oi* sod may fiequently oeonr, although 
It hflis, I believe^ boon unnotioed^—^the presence ol a free 
acid und the muriate of manganese cummunidate to it pro¬ 
perties which it may be quickly ood easily reiog- 

^ ^ WILLIAM GREGOR* 

Crwfrf, J&n. l6, 1811. 


IV. 


Ohsef>vatioKs on the Oxides of It on, with a J}ifcusuon of 
their JVaiurei M?. J. li. Hash ^fuai/*. 


An s«*c’irate 
Vj’owlnlpi of 
thf oxiHe'- (>r 
n n of gnat 
'iii| ortante m 


Iron 


am! chemisH 
diffi'r much on 
the huLjur. 


B nhollipt *<5- 

*■ rt , ilutnic* 

I' i-ii n IV 
lOJMblH viih 
a metal .11 any 
frn,;oftiot). 

♦rnm ihc nii- 

Jjim'im u. the 
uiah.imunn | 


is the mnsl nsefiil of all rnttals ; ami i*. tlut which 
la niost gpiw^tullv tm*t wpli in nil the sith'.iimes we know. 
It IS found in <^iera < ither in the meta'h. stale or corn- 
bint J Ivjih (.lunil'll', sipaiatc n in tiic s'ate of 

ONidt* in tnO“t of tlinr analyses: smnelimt ? iiidcid they 
obtain it ill the niotaUic foiin, but lu tins tase it always 
Tt-tams a portion of tl.e taibou enq loyed ui its reduction* . 
The pioportion of oxigen combiiKd with tlie iron beJbre 
and aftei anahsis, ni tlieoside p.ciiously existing, or la 
the oxide obtained, has been the subject of a dis¬ 

cussion, which has meusiontd erronrs in the eblimalions of 
products, fioai the little agieeiuent that lias existed and 
sull exists ajniong chemists. 

Tlie celebrated author of the Chemical Statics is per¬ 
suaded, “that the piopoitions of oxigeii in tuelats may 
vary progressu'e!), liotn the limit at which combination 
tirst becomes possible, to that at which it has attained its 
highest degreet”. A chemist whose opinions are of great 
weight, Pionst, enileaiours to establish the principle, that 
metallic oxides, and that of iron in particular, have but 

* Amiales do Cliiri vol LXIX, p. 110. For a vahisbla paper on 
this subject by Dr. T fliomson, sae out last Volume, p. J/5, 

'f &tatique chain, lom. U, p. Q70, 


» 


two 
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two dei»rees of osIclAtften; one at a m^ninfam, the btlier t^oxist, that 
at a ittaxitnuBi*; Ttiffenaid, Itnowti fhrthe accuracy of l>i' qJTior'btit m 
experim&ntSj asserts, that there are three sorts oiF oxides of thuotivo mov 

iron; tl»e tvbite, the pfreOn* and-the redf. ^ SaJd^mltme 

According to Berthollet, *♦ the oxidation of metals, nnd pioportions 
the properties of the oxides they foh», depend on 
strength oF their ^yffinity for oxigen, their power of coho* msre tt»a 
won, their fusibility, their volatility, the degree of oitt-*^'*''®* 
dotion ’“they ale capable of attaining in consequence of 
these qualities, the conden^tion the oxigetr tiudergoe* in 


tliT'ni, and the qnantity of caloric it eontuiijs.’^ 

Now as the udinity of oxigen fur metals, as well Os their 
cohesion, fusibility, and volatility, nitisi vary in propoition 
lo the qauiitities of this substance alieady combined with 
thciii, it follow,, that the amt,'ifiationof oxij^eu (in metals) 


muynaty in them^ and anen indtjinUelyi from the point when, 
the force of cohesion losing its }»reponderance, oxidation 
becomes poffible, to that point where it ceases to be bo, 
unless the mutual affinity of the two elem*‘utts heOilslsted by 
some other affinity, ivhich extends the limit of oxidation 


farther,” 

Proust deduces his two degrees of oxidation from the Argument of 
colour of the juecipifatcs obtained in solutions of iron oti 
the addition of prus^iutes, alkalis, gallic acid, and hydro* 
solphurets. 

Thoroughly saturalcih pfussiate of potash precipitates 
from its solution iron at a minimum in the state of white 
precipitate, which aftcrwaid becomes green ; and it preci* 
pitates iron at a maximum ni the state of blue prussiate. 

Alkalis precipitate oxidnlated iron fiom its solutions in a 
green oxide, which gradually turns black : iron oxided at 
a maximum they precipitate red : and when a sohition con* 
tains iron in both these states, the red is precipitated fiist, 
and the black afterward, , • 

Gallic acid pioduces no ch8fji|;i^ lu solutions of oxide of * 
iron at a minimum; that which is ^t a maximum*lt pteci* 
pitates black. 


♦ Aon. deCklnt, ’♦ol. XXllI, p, 85. 

f A«n. de Qnm. roh LTI, p. 57; or Jouraal, Vol. XIV, p. 224. 
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fei4r$tgc«>,prf>4uce« no offept oti *olU|tioiif 
iron at a mioiinuin j wJiilo Vo «pli|ltioine wlieip the wop is at 
^ ma?eimutn pif re^uciog the 

iron to the btate qf 

. 4i«t'iRgui«b«it theie thi^ li4o4» pf oiidi?s hy the 

alhfi4>8, gaUtcicf^* and of pruaaiataa* «» soJti* 
tioo« fif tton; oa the t^lotto^s to 

SPid, 

l^tpm their’ 8i|lul»onf 19 « 4 ilphotic and alhaUa pi^ipitate 
th« Pjii4« of vh» ftt a ISfhite, the oxide ^tatne- 

tlivm gree®, an4 the oxi^ie «t S maxiimiioi red. These 
tbj-ee oxides way ihe semmtiid iu succ^s&joo frojip u solution 

in wtweh th«y are natspd* 

XheiralUc acid precipitates nothing from solutions of irnn 
OKicUd at a nauuiinw; frow soUitiona m whicii the iron is 
asided at a toiediggk it throws down n green ^aHate ; i '1041 
that in which it is at a maximum a blach gullatf. 

I,.astly, thp prussititCA a»e hloe and green v, ith iron o^ided 
at amunninin ^reen and bUieish wjlh that which is oxided 
at a mediyni } and bl^c^sh and blue with that which is at a 
maximum. 

Mr- B^cbola having mpde sogie observations on the wihit? 
oxide of JVIr, Th«nard*; and attempted to mamtauij, that 
It was nothing but a combiuution of black oxide and ^ul* 
phttric acid ; the learned Flinch chemist has pointed out s 
pt'onesb, ip a note puhlibheil in the linUetpi des SoeAcps of 
the Philomathit Socictyf, by which the white oxide ol iron 
may b<? obtained ppie, and iiced fiom sulphuric acid. 

The learned author of the 01mm^ral Statics mentions 
none of the proppitmns of oxigen in o^ide of iron. Indeed 
according to his puncipleg he could haie pointed ont only 
< 4 * the two extreme terms, that at which the combi¬ 
nation bccoinns possible, and tliat at which it attains the 
highest digree; but to make known thise tno proportions 
we must b« ptecibely fc^^uainted with these two ex- 

Thenard contents himself with giving the characters of 

• Ji uma! faer die Chemie nnd'l^ydflc. JBerlln. Ko. If, p 72!. 

ij Kauiieau a»n. iBOiS, Ko p. 96. 

the 
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the three species of oxide be admits, without 4ittem|^ting 
to determine their {Proportion of oxigen. 

Xhe celebmted auithO|r of the S^st^m of Chemical Pi«voiu«|» 

led^e, Fourcroy, announces, that the proportioiis of btigen» 
deduced from the experiments of the illustiious Lavoisier, 
are^ for the|oxidttle, trom ^6 to 417 parte of oxtges to lOO of 
iron i* and for the oxide, from 4(1 to 49** 

Proust, who hus defended with so much acumen two die Proust, 
grees of saturation of irdn only* the one at h. tninimuijn, 
the other at a mnxlmttibts Ca»Hes the <qndtHity of oxigen 
in the former as fur as 381o 10(1 of if«8« In the latter to 


48. ^ 

Mr. Buohols, a Oerman chemist of deserved tepata>* and BuchaU, 
tion, who has lately attempted to dcteritlitte |>ropor« 
tiotrof oxigen in the two degreed of oxidation^, states the 
miiiirnum proportion of oxigen at 00 to tOO of metal, arid 
the tnaxifnntn at 42. * * 

From this drierslty of opinion on the degrees of oiida-The divewUy 
tion, and the proportions of o\igen in the*differemt oxides, 
bietween chemists equally celebrated 'for their skill and their led <o ihe fol* 
precisloti in analyMS, I coBoeived it might he of use to give 
a auccinct account of the attempts that have been made wlwt ha* bees 
to solve Uiib queatiotn, which is of osaential importance to 
chemists. This is the only motive, that has led me to ppte* 
lish the followiog abstract of the experfment*! timt have 
been undertaken* to attain a kuowledge of tlie oxide of 
iron, and detennh^e its dttfforefit degrees of oxidarion, ^ 

Of tlwj methods of idxidmg or disoMdiiigiron, by meuns rrmof/al me* 
of which the propbrtiottB of oxigen, Uiat combine with thodsempfoy- 
this motal, ttwy bp deternwond, bbe six foilowing nr© the 
principal that have been employed i 1st, oxidation by the 
action of air and beat • 2d, the roductioti of oxides of Imn, 
either by the action of heat alone, by that of heat and 


* Syst. rte Conn. chim. lorn. VI/ p. 160 and foU. English tninsl p. 
SI4 and fol. 

t Ann. dieClUm. <oni. XXIII, p. 65* Jpurnalde Phys. 1604, tom. 
II, f> 33. 

X Jour, fuer die Chsm. and Phys. Berlin, No. 12, p. 696, and fol. t 
Joum des Mines, No. lOl, p. tiSl and fol.: or our Jeurnal, vol.XXV, 
p« 353. 
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c«r)iot»* or by that of heat and hldmgen t Sd, otxldation 
by othel’ metallic oxides : 4lh, by water ; 5lh, by acids ; 
anti, 6th, by witre. I shatl exaittine tlie results obtained 
by catjh of these methods separately," 

A 

1st Blethod, Oxidation hij air and^re* 

Schrefier appears to be the fiist chemsst, who obsrlved, 
that iron"" ijwrcubed in Mreiglit by oxpo&nte to the air and 
bcRt** He remarked, that this increase, after a coitiplete 
caloruatiou, waapne third the weight of the iion, qeose- 
q-nently 33*3 to 100 rriOtul. 

Guyton ’repeated SohacHor’s e^periuiciitf. He foi nd, 
tliat iiori hlings calcined ni a Hessian crmible, undti tlic 
mutHc of an open furnace, increased oi to lOO 

of }FOti« Steel fitUigs, burned in the saiue uianuei, lu- 
creased 38'SP per cent. 

Lavoisier, calcining iron filings in the same way, ob¬ 
tained four oxides, which had increised icbpectiiLly 30, 32, 
33*41, and 33 oribthe 100 of iron^* 

Mr. Darso calcined iron lep attdU, taking it out, and 
trituufing it in a m©i*ar, aftei each tuiu of exposing it to 
the fire. By these mtau>i he oblained oxdis, whnh in- 
creaefd successively 20, 30, 3o, 40, 45, 60, and even 5t> 
on 100 of iron filitigblj. 

,I Irepeaterl with much care the experiment of Mr. 
X3farso, but could never obtain moie.than 42 on 100 of 
iron filings without bill ling them while cahinnig, and 45 
with fttiiring thrmlj: which leads me to suspect some 
eriouv ip Mr. Darso’s results. 

Buchplz calcined iron filings in a crucible, exposing 
them to a red heat, and stirring constantly. The iron ac- 
quirjfed an increase of 24 to 100 of the metal, 

l*a\oisier, repeating the expefriment of Ingenhousr, who 
burned fma. iron wire in oxigen gas, burned iion turnings 

* $Wd4fSh Transactions, 1767. 

f tHgreilition avadennque, E&<al$uv PhlogistIq’Hr, p. 8. 

I MCm. dc l*Ac. des iSciQUccs, 1782, p. 625 andfol 

dedPbys. l80l), tom. II, p. 294. or Juarnat, vol. XVII, p. 
JSI, 267, 328. 

I Aon, de Chim. tol, LXVH, p. 309: or Joiiriial, vol. XXVI, p. 
147, 
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in % vessel ainder a Jar filled with and^nding 

over mercury, life found 100‘ f>arts of iron increased to 
135 or 136 in one experiment, and to 1^^*414 in another*. 

This difference of results, )D similar expcri'n^n*^^ shows oa 

the great difficulty of executing them properly : and among 
all that have been mentioned mine is the only one, in which 
the iron appeatfe to have been carried, to its muxlmuii} of 
calcination ; as that ofuMv. Darso, thougli indicating^ a 
larger proportion of oXigen, 1 conceive to' have been mac* 
curate. In my experimenta iron oaidsd at a maxinaum up* 
pears capable of being carried as far as 45 of oxigeri to 100 
of iron, or- about 31*1 of oxigeii to 68*9 of, iro^ which 
may be called in round numbeiB 31 per cent of oxigen* 

As to the other experiments, 'which carry the oxidation 
to 24, 27, 30, 33,1md even 38, we may presume,. that 
portions of metal not yet completely calcined still remained 
among the iron, for on triturating the iron, after each cal¬ 
cination it was observed, that Uuhno^uks of iron remained a 

long time f which llie oxigen had n0t attacked^ ^ ' 

* 

' / 

2d Method. Disoxigenation of the oxide hy keat ahnet owd 
bif heat and carbon or hidrogen* 

Attempts have fiequently been made, to carry back thr Attempts 
oxide of iron from its maximum by calcining it strongly, 
either alone, or with substances that have a stronger affinity oxides, uy 
than it' has for oxigen*' < alone, 

Mr, Berthollet asserts, that, on calcining red oxide of tiy EeithoUe 
iron in porcelain lube^, it gave out no portion of oxigen 
when exposed to a powcrfiil heat, though its colour appeared 
to change from red^to hlackf. 

' Fourcroy too .asserts, that on calcining oTjide of iroivno Fowfrrov, 
oxigen was evolved ; but he pretty constantly obtained car¬ 
bonic acid, when tlie oxide assumed a black colour^. 

Mr. Bucholx, in the paper> already 4^uated, obsoner, 
that led oxide of iron being exposed in Hessian crucibles 
to the action, of a.powerful fire, the weight of the crtiei- 
bles and oxide wa# diminished a few grains. Thi* loss, jf 

* Trutf' 6l6in: de Chtro. tom. I, p. 4t. 
t Jouin. tic Ph) s 1*^05, Tul. II, p, bl2» 

J Mfeai. et Oba. dc Glnm p. 102, J03, 
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I»ir tac «aitaef of ieok. 

it' "tbe fticii'bect to'^i«en^||ed ii’om tfie ifon, 
tvoui^'be aboutd p^ro^ut; 

Foom’oy, catdnipg' 1^4 of 6i^de of iron in a 

porcelain crucible hertoetkaily eloseci, found that the ap¬ 
paratus had loat 50'(i graiNSy though the lute was. jfuibed) 
and the lid nnited to the crucible by an earthen ^lass* 
*t1iehe different re&ulCs in experiments, that may be con¬ 
sidered as sUnilar, leave aome doubts on the conclusions, 
that Bncbola draws from hts. In’fact, the cfucibics he 
employed w4t'e vitrified; which shows, that tbf^ had 
been exposed to «a higher- temperature than Ithat in 
arhich they werC made. This increased teniperaturc of 
the crucibles thefefure leaves the canse of the loss of 
1td|(ht, which the crndble and osditfe^had undergone, a 
matter of duttbu ^ isay as wall be ascribed to water re¬ 
maining in the earth of the crucible, as to oxigen disen¬ 
gaged from the iron* 

Attempts wiih l^uchotz also endeavoured to diminish the oxigen in the 

«(>^oiir' ***de of iron bptriturating and heating it with .substances 

carbtMi, by Containing carbon; for instance, carbonate of ammonia, 
gucbols; iupertarjtrite of potash, wax, lampblack, and succinate of 
ammonia. - With the first three tile oxide experienced only 
an imperceptible diminution and reduction; and with tlie 
Others the diminutions were very variable* With the lamp- 
btoch one portion of the oxide had undergone no change, 
while another was reduced to the metallic state. 

The oxide and oxtdule of iron may be completely dis- 
oxldated and reduced by heating or,fusing them with sub- 
^stances containing carbon and hidrogen. 
with oharcoii). At Moustier we fused with charcoal a variety .of oxida- 
by Hsisen- {sled iron in dodecaedml crystals from a mine in the valley 
of 4lost* This ore, which contaiued 0'9S of oxidule and 
O’USJ of silex, yielded a button weighing If »o silex 

' had been present it .wpujd l^sve weighed,<>'775. Ssupposing 
tbantEtol toluiveretaui^^'OOS of carbon, it would follow, 
that this oxidule contained 30 of oaigen to iso of iron. 
Two oxidntos ftom the isle of £lba,, one assayed at the 
lilboratoi'yjil the Practical School of Mtmiiifg, the other at 
the laboratory of the Council of Mines, registered No. 
ItoS, yielded 0*72 of irooi. The first contained 0*05 of 
• foreign 
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foreign mi^tter: and if we may 8up|)0di| Second l« have 
confained the fiatne quantity^ and of i^te buttons to 
have retained O'dr^f eathefitH it Would follow, that these 
oxidules were coipposed of Sid oxigento loO of iron. / 

Priestfey and Chaussier both disbxldated iroO by raUihg it and with hc- 
to a high temperature, and thus exposing il to die aodon 
of htdrogen gas. Amodei BerthoUet has^aince announced dbaiusiwv ^ 
the same rei>uU in a paper redd to the Institute for itfOs?, Ba«thoil»V 
As neither Of these gentlemen has pointed out the dimhau- ' 
tion of weight of the oxidule in these exp^mentsi Mr. 

Oharbaut, .a pupil at the P'raetieal Bchopl atlVfotistier, and cbarbaut and 

myself repeated them in'the sumiijoi' of We found, 

that 11*58 grains of oxidule of iron from thd island of £llba 

lost in reduction ^*34 grains; whence it would follow, that 

140*53 of oxidule contained 40*53 of oxigen to 100 of iron; 

supposing it to be perfectly pure, which is very probahlu; 

though of this we are not certain, as we did not analyse 

it. 

From these experiments we may'conclude, that it b very Rcrtnrkvon 
difficulty if not impossible, to cany back the oxide,* either 
by means of heat alone* of of heat and carimn, to the state 
of oxidule. From the reduction of the oxidate of the 
valley of Aoirt by chaj-coal it would appear to> 0 (insist* taking 
the nearest round numbers, of 77 moiraud oxigeu), 

At the conclusion of these observations we will examiinr, 
to what the difference; between the oxidules of Aoat and £ilbiik 
is ascribable. , 

3d Method, Oxidatibn of iron by mtallk oxides* 

Iron has not yet been oxided by the help of any 'other Oxidation of 

metallic oxides, that haVe less uffinrty’than itself for oalgen, by oxi<i «5 
, « • . . .1 ^ Mber me- 

but those of arstMiic and merctfry j bceansa these twoKime- tab, 
tab, when didoxidated) waporAte at temperature. 

Oti>loa fosed’in a closed ctiiciWe equal partifdf iron and ty Gu/ton, 
oxide of arsenic. The latter wtetal eyapbrated, anA the 
iron was uxuled. The increase W weight wa^ 27*1 oo'lOO 
of iron, * 

Lavoisier fused ifbn both with oxide of afs^n'lcam) mllde and T a-vfiittiftr 
*D<| Arad. Di*?.9ur le fJblogisUiiee, P iM. 



,tw|>,.fjxsions t;l)^ |»o» 
iacre«i$ea frop) 3^ to 40 |pei: cpnt» I 4 tbe^jbile which follows 
Ja.K pa|i«K heifi^^jjjthijiiHcri^e ^ of 

t (D:^ig:pfl^|o 10 b of i jwd H Ti catisc of 

ChomiHrjf l^e q^u^tciau iw Ti|{^|bh tr^t^d 

with ovideof^^TOCirury 32 pel coot* # 

Naaccm'at? ^ ^^nai^y to dei^otiO from tfiese expcrii|»i^o|p ailV fWW- 

conc1q«io% re^pectipg the p>*«t>ortiott of o?ti^ i« thi^ 
llMi% two degreqif Owd^tior^ bjecajr^s^,^ 1st, the qtionij^e# Qf 
Wigeo coiq|»i»«4* top myscbi 24ly» the state' 1 ^ the 
oxid^ after oxida^oa 1 ??^^ ^cpr^teiy asceitaip^; iS^Jlly, 

it i^ not j^bioh )ms 0 j^P^t «0inty 

for irou, 4idjbot carry awwy some of it when foletiltjsed. It 
appears too, that Gnytot^ m his exponraent, d>d;|>ot mix 
asafilMeut quaotilt) of 036de ot arsej^ic with,the irou; for, 
erpoidiui^ to the expeumcntb of Proo«it*, the white oxide of 
thK mctHl coutam but S3 of oxigtMi to 100 of arsenic, 
whence the 100 pmts qf oxidepould onfy have yielded about 
of oxigcii to ^e non* 

^ * 

4tb Method. Oxidation of iron hy ioo/<?r, 

o*i4iuoti of The blaclc oxide fas long been prepared in the sbops, 
bv wnur, imder the name of inartnl ethiops, by putting iron tilings 
^^^rmUthi ^ bottle full of water, shukiiig the mixture from time 

to time, and opening the bottle after e\ ery shaking, to let 
iHit the hidrogcn ga-s evolved. To' accelerate the ptoecs-v, 
Kmtolle proposed to acidulate the water with vinegar, 
Giohaii^ with a little uitnc icidf* 

tsvoisier. Lavoisier found, that iron hlings gained an mcree^se of 
SO or 35 percent by agitation in pure Water; and the same 
if the water were acidulated^, 

C»T<it*tly. Bavazxelj, on oxtditig imn by means of water> obtained 

an oxide increased 3Sl iierXit^t on the iron employed§. 

SiwUoh. Burliolz* repenting the expeumeigt^^Oif oxidation by 

water alone atttn<fetomidon temperstur^ of the atmosphere^ 
" * 

* Jounau^e tliff* tom. Ify p. 1§Q, 

f Ana dr Cbtm, vul. XXXI, p. S52 sndtti], 

J \c des Science*, 17^*2, p Sk43andto). 

^ AiiQ. de Cbim vol. XbUl, P« 9i. 

remarhed^ 



r<?mar1c«*<l* tlmi the oiude covered • crttitf f yellow 

oxide, while i^o<i$|er part was in tb^.f^tate of black aUlde. 

The gr^t In ijlMt wei(^t tbf oxidw bb^ined Tb*se expert* 

by this metho^'and jbe^pbabmittoti of ydllow oxiiie fwtaed * 

Its surface, show, that aotbihg cap be deduced "front exe, 
p^gfriuieptsof thektndi. 

ticfebvre, Sltouf*, and tnyself,, wheii tu Canttthia, satis* sewsjied 
fied ouitejvea, that red h6t iron imfuersed i» water decoitii*^^ 
posed I the iroo being oxtded, and hidrngeu evolved*^ 

Ibe Illustrious bavoisier, taking the hint IVcntt this expert- bayoirisr. 
meutit heaftfd little bits of iron twUted.fpilrally in 9 copper 
tube, and passed the vapfdir of water through them while 
red hot. The water was decomposed, and the iron oxided* 

The iron bad inoreased in weight'3i*38 per cent. The h*** 
dregen gas, Which he collected and weighed, was found to 
he in the proper proportion for forming water with the oxi- 
gen combinedf. ' 

* Buchols, repeating the experiment of Lavoisier by pass- BuchsU. 
ing the vapour of water through iron filings heated red hot 
in a close vessel, obtained a black oxide cootaining 7b‘7 of 
iron and 23*3 of oxigen* 

The result obtiuned by Lavoisier appears accitrate, and 
tiiat of Bucholi' tstljier too low. It is to be regretted that 
this process was not oftener repeated, but 1 aheU ootieethis 
result again, when recapitulating those that may be cotud- 
deredas accurate^ 

(To fie eonclu^d in our mxuj 


* \ 

V. 

Some Rematks m the Ohserco^tima and Experiment of Mr, 
Murmp on the Nature of OeiimutiatiQ Aeidy and tta Eeh* 
tiont to MwrhHe Acid. % Mr. John 0av y« 


SIR, 


To Mr. IS^ICHOmN* 


It is generally ^ fundamental pi^nctpto of Substanei^not 

modern cbeinist|3r» that all bodies not yet decnittpounded 

s M£m <l«VA.c»'l Bcloacea, 1791, p* 475. 
f Tnnt6 tUm ^eChim. tom. T, p«$Sail4 ft^» 

VwtA XXVllI.—M ab. 1811. O ire 
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be deemet! afp to be considerJl as simple substances. In this respect 
simple pMogistic pnnclfmHy differs jroni ihe antiphlogistic 

twf«n*the doctrine; the forait^is hypothetical^ the^latter tUeoretkaU 
phioRibtK an<l The phlogistic hyputh^s ln*its most perfect foim, an ad* 
doetn'ne^'"^^^ vanocd by MnCavendish, could hot be coitfuted: it was sim* 
pie, luminous* and perfectly well adapted to explain all the 
0 .phenomena of chemistry; Imt it wasstillan bypotheris. The- 

Diftifen^e be- ory/tg a hbtoiTh^generalisation and facts, hypothesis is a se- 
!md%pmhZ suppositions. Mr* Murray does not observe this dis- 

sii tioction, he maltet promiscuous use of the two words. 

Soinetim|s he speaks of the theory^ and at other times of 
the hypothesis ^ Mt. Davy. I ihiulk it necessaiy to point 
out what to me appeared a loose mode of expressloh. ’ It is 
of main linportaMce, that ex^wessions of facts be not miu- 
represented. If is of great consequence, that things be 
not termed tiotiOns«*-that theory be not considered as spe* 
culatiOR. 


’ It Davy** Belbre I examine the objections of Mr. Murray to Mr. 

not hypothett- Bevy’s conclusions, I shall endeavour to sliow, that tlie'<e 

<A} conclusions are mot tainted by the slightest admixture ot 

, hypothesis. With this object in view I beg leave to reru* 

pituUte a few leading circunis^unccs. 

rortnation of Muriatic acid gas IS formed by detonating togethei equal 

inutiitjr and volumesof oximuriutic•go*. and hidrogcn gag; and, ifune 
litas from oxv . ^ .1 i . 

mutwticand eatpenmcnt is coriectly made, there 19 no coiidenaation at* 

hidiogen. tending their uiiion^. 

Mottlsform metals combine immediately irith oximurialic gas, 

peculiar rum- aud form With it u peculiar class >of compounds, many of 
•ximunau^ which ere decomposed by* water# and when this occurs, a 
S4t. metallic oxidC and muriatic acid gas dre always produced. 


and the same 
rumf)uund‘> 
with muriatic 
acid gw, hi- 
drogtta being 
iet Iri^e 

qviantity 
of hldrogrn 
not at all »f 


Wheirtho metals of the fixed alkalis, or the common 
metols, meicury, iron, tin,and xitic, are heated la muri¬ 
atic acid gab, hldiOigcn equal to one half of the volume 
of the acid gasconsumed appears free, and substances aiepio- 
duCed exactly similar to those formed by the direct union of 
thc^un^ metaia with oximuriatic acid. In these expeiiments 
thero is no difference m the propor^oq of h«dro|i^n gas It- 


I have teet^hii experiment made a mimbrr of tirnert, m ves^fl 
that hidb*e i exhausted, ^ni over mercury, and with similar results, 

hi»r<’»ed 
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beratecl: it not less, when the aoid g»« bds b«eti ptevi, fected br the 
ottsly exposed to the actioo of salt* l^viog a strong llUmc- piesciitec^f 
tioii for waterit g^oator In WWitott to the quantity 
of muriate formed, whten liquid mortatie add »s used* 

When metallic oxides are acted on oxitnnrkttc gat^ Oximuriutic 
oxSgeti gas is evolved j apd when acted on by muriatic add meul oratl*^ 
gas, water is 'produced. In the one kntauce the okigen oxide, 
disengaged is the exact qnantity contained in the oxide; 
and in the other cate, the Water {Hrodnced Kaa as much mu/iatfc aod 
hidrogen, as existed in^the muriatic aeidgaSi end as much JJ’Jom'biiler 
ovigen.as the metallic oxide contxitted* ** witii uk hidro- 

Such I conceive are the prindpal fijctt, Which consHtnte 
the fonndatioD of my brothei'e theory, that oximnrin% gas 5^^ Dary’s 
is a simple body. He combines this ga* With hidrogen gas thtoiy. 
and forms muriatic add gas. In his theory munatrc acid, 
gas is a rotn)>ouad Of oximuriatie gas and hid nogen. Me 
combines oximnriatic gas with sulphur, phosphorus, and 
the metals t and in his theory, the resulting substances 
are compounds of the inflammable and metallic bodies re*' 
spectively, and oximuriadCgas. Ifcre we perceive no sup¬ 
position, but a simple expression of facts,and this I hum¬ 
bly conceive is pure and genuine theory. 

Having stated roy opinion i-especting Mf. Davy’s \iew8, Mr Murrav's, 
I shall proceed to examine Mr. Murray’s. This gentle* 
man is of the old Opinion, that oximuriattc gas is a ciim»^*^* 
pound body, consisting of muriatic acid and oxigen; that the 
muriates, substances formed by the combustion of the mefalH 
in oxirouriatie gas, are composed of muriatic acid and me* 
talbc oxides; ami likewise, that the constituents of the 
compounds resulting from the combui.tion of sulphur and 
phosphoiiw in oximnriatic gas are the respective atidji of 
these two bodies and muriatic acid. 

Let »t be kept in remembrance, that Mjr.Murmy does not Mr hfmrij h 
mean, when he speaks of muriatic aetd, thefponderable 
part of ipuriatic ga«5^ vfhith comhmm wjth coo^ pun erafiic 

stitutes muriate oLammonia. The i^a be^iitiacbes th the 
word is verydiffeSi^ foe be *a>s, that water ii^gbsolhitely ' 

necessary to th« of muriatic acid in the gaseous 

state; that muriatic acid has not yet been decomposed; and 
that it has an important relation to w »- 

O ^ ter, 
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contained hi' 

It 


To 


ter, the ipeeetigatiem of winch pretenis an interesting suh« 
ject fur inquiry, . . 

but#ometWrt)j Whatu'H ^»i)«tn?aUy Mttrray un¬ 

derstand % muriatic acid? u# he Ims gwfia do definition 
jof the wrord, 1 cannot say .positively in wHat sense be uses 
it. 'ThtSfis' Certaijn, it docs not signify muriattc hut, 
i' should roiicinve, iftat part of muriatic gas, which com¬ 
bines with ‘metallic oxides^ «nd with the phosphoric and 
snlphurie aiiide* < Hint the question now ie, what is this 
which has ne. pedttlur suhstaiicej^ Has Mr, Murray extimined it in its 
.SCI hre» oh- Ijjjte ?. hi|i;hedesewbed its proficrtiPfS $ or has any 

Tile, cheimst ev4r ootanira it? lihfMinswei: I piay ireii^ure to 

assert is in the negative. To 'speah plainly tpy sentiments, 
moiaaiie aci^ gas, on Mf* Murray’s hypothesis, appears to 
' , me to be a compound of water end an upkiiown ba&ip, 

' and the muriateii compounds of thin uiiknowo; basis and 
jr rf it. there, metallic oaide«» i^nd t&ist if f am not greatly mistaken 
',*■*’^ 1 ’®****^** in my opiotan,’is speculation iu the strictest seuse of the 
vtied, ’ 1. ■ 

It i8*<eviderit, that, ^whilst the basis is unknown, it i*.* 
merely en imaginary substance* If thia hypothesis ^ould 
be prel^H-ed to Mr, Oavy’s theory, there should h® for 
,the sake of * consistency a revolution of chemical doctrine, 
Fldogistdii should triumph, and recover all it’s former 
dignities* The. arguments advanced in support of the 
rimple nature of muriatic acid, might be used in defence 
of the compound nature of the metals. It has been already 
observed, that Mr. Cavendishes hypothesis of this kind is 
fully adequate to explain all chemical phenomena. This 
illustrious philosopher considered the metals and inflamma¬ 
ble Substances as probably compounded of unknown bases 
and phlogiston (hidrogen),«and the metallic oxides and 
acids aa probably compoundaof unknown b^ses and water*. 

I shall <no longer delay ex&miuing tl^e oh}ectioas made 
by.Mr. Murray to Mr. I>avy^s theoryi that oximiuiiutlc gas 
ons io Mr. Da^ »«>£# simple body,' haKiijg relatioim eiuplar to those of oxigen 
vy’s theory. Pialtls imd iuflRmmfibl%,|9da)^^N^ 

jmprobahilny temaiks, that there is.sonte mtprobjsbimy in the hypo- 


»fi<l fin a par 
w ah |!hio&w* 

loO, 


Mr Caven* 
diikh’^ h) po> 
theins. 


1 xamination 
of lyfr. Miii^ 
iTjr’jj ohjficti- 


'*^#1# Trans. 
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thesis of two acidifying principles diftinct from each other, of two acidify, 
but exerting aioEiilar cheoiiral ajpencieS,^’ |>. It jg “^8 pdoctple* 

generally admittdidf, that the only legitimate mode of rea- of no weight 
soiling in the expO{rinlil^bt«1l sciences and icrchemistry m |wr- 
ticular, i« that of indnetion- We are rOot to judge of 
Mr. Davy’s views, I humbly conceive, by con$ideriag tlieir 
prob.ibility or improbability a priori, but by a reference to 
facts. 1 beg leave to take this hUerty, Daiiauriatic acid A,niil^lw't»e 
is attracted like oxigen by the positive gnd^ repelled by 
the negative pole of tl»e Voltaic battery* Combined with 
hidrCgeii oximu-rahe acid constitutes muriatic acid. Com-* 
billed with sulphur, phosphorus* and scmfe of the metals, 

It forms peculiar compounds, posses^g thcl pri^perty of 
neutralizing ammonia*. It may be obji^cted, that these That the com. 

compounds do not change vegetable colours from blue to poan<!ls of th« 

1 * . • 1 « I • 1 latter do not 

red. Granted. Neither does prussic acid* I5ut this change redden vegcis- 

is affected by sulphuretted hidrogeh, which there is every hie blues no 
reason -to believe contains no oxigen, indepeudent of that 
small portion which probably exists 4!ii sulphur. The 
action* of oximuriatie acid on vegetable colours, and in* 
deed all the chemical relations of this substalicfe, are pno- 
' malous on the old hypothecs; for the sulpburjc acid in 
its most concentrated state very slightly reddens dry lit¬ 
mus paper: and I find, that acetic acid does noUredden it 
at all, when fre»»d from water by fong digestion with fused 
muriate of lime. Are not all tliese facts sulSdently deci* 
sive in \beir beariugs to authorise the conclusion, tiiat 
oximuriatie acid isun acidifying principle, similar to oxi- 
gen ? 

To avoid all verbal controversy, I candidly acknowledge, Fropsrly ns 
that 1 consider the acidifying principle as a mere aibitraiy 
term. Oxigen strictly speaking can with no more pro¬ 
priety be said to be the cauBe of the acidity of sulphuric 
acid, tlian eulpbur. Bat if the tema is to be still con-* 
tinned m use, we can only Sppli)^ it to oxigen and oximuri- 
-otic acid, as these two sulistances ate the only ones known 
to enter into iha^eomposdtioa of a gre^t vaiiaty of bodies 
having analogomi 4i^d properties, 

* The onir alkak on wh'tchiildi^ S«a set wUhout double decomposition. 

' Mr 
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Want of ae- 

Hon btfw<.H« 
eharLf>>l irid 
o^tmiurntic 
gas. 


Wator «!up» 
phstrl to bt* ne* 
cpssarv tp car¬ 
bonic ar tl gal 
flOm Itb AsMSt- 
ing the (Ij- 
r in |J( ttitiun 
of ii ifi\t < ir- 
hoiiite of ba- 


but thi* it doo“ 
bv 101 vertuig 
fh earth into 
A tiHiole ht* 
drate. 


Argument of 
Mr Murray 
fo the f 4isi- 
eiRr f wartr 
in iiiiinaiic 
atid gu 


Mr, Marray is of opinion, that the want of action bo- 
twcpn ohuicotf! anH oxtniuriatiC anomaly m Mr* 

]f)avj*s theory, which does not exist -in *hsj old hypothesis. 
To account for thib fact he hati recourse to la predibpo«.in«f 
affiiiitv, and to the supposition, that water is ncCCb^aiy to 
the existence of the muiiatic and ourbonic acids in a ^nseoiia 
state. And ho reftiarks, that, as water was not present 
when the experitnent was made on the it»uition of charcoal 
by Voltaic electricity fn oxiraurialtic gas, it followed, that 
no alteration could be produced, that no oximuiiatic gas 
could be decomposed, or any muriatic or carbonic' gits 
formed. ’I'hib reasoning would have been less urjobjection- 
able, were it K'ss hypothetical. Mr, Murray does not 
prove, that the muriatic and carbonic gassed contain water; 
hesuppOheb that they do. The only fact advanced in fa¬ 
vour ot this constitution regards carhoujc acid gas. It is 
well known, that the native carbonate of barjtes difters 
from the aitificial in being mdecomposahle bv heat alone; 
and that this diflTf^ence ceases, when the nrtion ot (ire is 
assisted by steam or aqueous taponr. Mr. Moria^ Mip- 
posei, that steam prorlurA the decoiupOi<itiou bj cotC'ing 
into union with the carbonic acid, and forming carbonic 
ttt-id gas. I should conceive, that he would not h.ive 
adopted fhis supposition, vtie be acqiiaintetl w’th Mr. 
Beitholbt’s iViservations on barjtts. Froul the, geritlc'- 
man\ expLMiioeutb it appeaift, that the water dots npt com¬ 
bine with the acid, but with the earth, which it conveits 
« 

into a fusible hidiatc, andihus Uberatea the carbonic acid, 
which immediate^ escapes in the gaseous stale*. 

Though Ml Murray has not endeuvoiired to demonstrate 
the prcbcnce qf water in muriatic acid ^ua, he has at- 
teoijited to show, that tins probably is the Case. When 
the acid gub has been exposed to the action of suhstanceb 
stiongly attracting water, Mr. Miirfay obi^crves, it can 
only be atfiriued, that a portion of water is abstiacted fioin 
k, not that the hf it has been withdrawn. As the 
wattr is removed from the and gas, the ttf%uty by which 
the letnaiiiing quantity is retamed tpust prodigiously ui- 


* Arcaued, loiS. II, p, \7* 
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crease in. stpepgtb, until it ecjuah or exceeds that of the 
sabstanceattractiisg it; when of course its abstrnctien must 
cease," p. 135. . /If atatein^ut be correct, it necessarily p>^oveg that 5t 
follows, that muriatic Odd ilaay exist asro gas in combing- 
tion with different proportions of water* On the snppo-poi irons • 
sition that it does contain water, experience proves the 
contrary—for the proportion of hidrogcn gas produced from »n?t.ils m „ 
muriatic acid gas acted on by different thetals ts always the fram*it 
same, whether it has been exposed to the indoence of drying same apantity 
salts or not, I readily admit> that muriatic acid gas has *udrfigen. 
uuportant relations to water, and a strong attraction for have 
this fluid ;, so too has fluojbioracic acid gas: but I cannot relations 
allow the same relations and attraction to the muriatic acid 
of Mr, Murniy—-an imaginary body, that I confess I ana 
altogether ignorant of# Moreover the strong ufhnity of 
muriatic acid gas for- water is no more in favour of water * 
being one of the constituents of this gas, than the strong 
attraction of potassium and sodiora for oxigen is for the 
existence of oxigen in these metals. t 

When Mr. Davy concludes, that oximuriatic gas has Oxigen and 
relations similar to oxigen, 1 do not understijiy^, that the gannaTogous 
expression implies au exact similarity between the at-but not mall * 
tractions of these two substances, but merely a ^general shnl* 
analogy, such as the metals, or the Inftatnmahlt'S have to 
each other, which allows of tbeir being classed together. Explanatioaof 

If I may be permitted to give my opinion, I should sav. 
we have no right to expect from a theory the explanation of pecied from a 
ultimate facts. And the fact in question (the want of action theory, 
between charcoal aud.oximurialie gas,) is ope of this kind. 

It is one of those, which constitute as it were Ihe %xiom8 
of the science. For my own part I am glad, that it is 
not tortured by hypothetical explanation. 

Having corjiadered the reasons adduced by Mr, Murray Mr. MamyS 

for dissenting from Mr. Davy’s theory, I shall proceed to “fnitned?* 
examine the results of the particular experiments, which • 
this gentleman considers-more favourable to the old hypo¬ 
thesis than to the new views. 

Mr, Murray is t>f opmiou, that the experiments of Mr. Coiivsrsion of 
Cruickshank on the analysis of carburetted hidrogen gasses aiui cSIburet- 
by Qximnrintic gas are hostile to Mr. Davy’s theory: as ted ludro^eu 

when 
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gaiset intn cnr 
bonic and mu 
mtk acid, 

not alway* 
the fact. 


Action of 0x1 
muriatic gaii 
on carbonic 
oxide 


an insufficient 
proof, 

fincc it may 
be otherwise 
iKcounted for. 


TBK VATUAB Or OZlNUaiATIC ACID* 
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mHen the proper proportions of the two jtAsses were asecl, 
there was found be ^ complete conversion of tJie wjiofe 
into carbonic arut muri'atic ^cid ; ,^n answer to this 

objectjori it JB onl^ necesMuy to plmrve, that 1 have Ccire- 
fully repeated some of, these expeiimeuts, ntuking th^ deto¬ 
nations over recently boded mercury, and never obtained 
carbonic acid<^as though Pitiinurmtic gas ip great excess was 
employed. No regard was paid to the influence of water 
by the original author, therefori? nothing can be inferred 
Irom the experiments of Cruickshatikj.but what is ptu'lectly 
agreeable to Mr..Davy’s theory, ’fhe piesenc^.of water 
is neglected by Mr* Murray: to him the onl\ ca^pse of am¬ 
biguity in the result appears to arise from the small portion 
of oitigen, which he supposes the-.e gasses couUin, and fiom 
Which carbonic acid gas must he formed, when the hidrogen 
is ^^parated by oxinauriutic gas. 

To avoid this source of aiubiguity he ha^had recourse to 
carbonic oxide. He has'repeated, the experiment of Mr. 
Cruickshank on action of oxiui^riatic ga-* on this com¬ 
pound, and has confirmed his results, He has vuiy satis¬ 
factorily proved, that no change takes pla< e m the two 
gasses when water is entirely excluded ; aiul that, without 
the agency of water, no caibonic or muriatic acid gas is 
formed. U’he conclusion he draws from- this fact is in 
favour of the old hypothesis. He takes it for granted, that 
” water is not decomposed by oxirauiiatic gas:” oxigeu 
therefore he observes can only be afforded \o,the earhonic 
oxide to convert it into carbonic acid by the decompositimi 
of the oximuriatic gas. It appeals to me, that, even on 
Mr. Murray’s own statement, his conclusion iflfgratuitpus. 
It is not sufficient for his purpose to prove, that some car¬ 
bonic acid M formed, but that the whole of the carbonic oxide 
is converted into this acid. For there is no improbability 
in the supposition,, that some carbonic acid might be pro¬ 
duced by the formation of a triple compound of oximuriatic 
acid, hidrogen, and carboiu The oil resulting from the 
union of oximuriatic gas and olefiant gas is a substance of 
this kind ; pud we know of several amtlogupa eases in che- 
tai^ry. Independent of what has been Just said, have we 
pot the most indubitable evidences of the detomposiffon of 

water 
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water by oKimoTretic ga<« ? Pass this g;tts steaia together Wat<‘r decoia-* 
throttgli a tube boated to reUne&s, oxig^o gas wii) be P*'o-inu^auc 
duoedi, and xbud'atk* g»« formed, Jtletonate this gas 
ttikd b'vdrogen gas together, and a sigi^'tar formation of 
mtinatic gas V^ill take place.* With tbe^ fa<?t* in view, 
who can hesitate in ashurting, that water is decomposed liy 
oximwriatic gas, that its hidrogen is attiacted by this sub¬ 
stance, and Its oxigeii consequently set fiee ? 

Since charcoal has nO action on oxirnuriatic gas, is there 
any Anomaly m the want of action between this gas and car¬ 
bonic oxide? and since oximuitatic gas alone decomposes 
water, is tliere any thing tine;!^pected in this e€ect being 
more readily produced by the joint attractions of oximcirb» 


atie gas and carbonic oxide ? ^ 

Mr. Murray, to obviate every objection that might be Carbonic acid 

raised to the formation of carbonic acid gas when water 

, , „ , ... carbonic ex- 

was present, made mi.xturcs ot carbonic oxide, hidrogen, ide, Mrogen, 

and oxiniuriatic gas, over mercury, which were exposed to 

the solkr light, or detonated by an electric «paik. lie used mercury. 


water for absorbing the muiiatic gas 'formed, and con¬ 
stantly found great part of the caibonic oxide converted into 


carbonic acid. 


1 have assisted Mr, Davy in repeating these experiments; I>‘iferent re. 
our mode of operating differed principally in this respect, 

JVC used aminoniacu! gas instead of water for removing the 
muriatic gas, and we hate obtained, probably in conse¬ 
quence of this, very diflerent results. 1 beg leave to trun- 
senbe the account of one of the experiments, given by Mr. 

Davy in a note at the end of his Bakerian lecture for 1Q10. 

We found that ? parts of hid -ogen 3 parts of gaseous «xperi- 

oxide of carbon, and 20 jiarls of oximurialic gas, exploded 
by tVie electric spark, diminished to about 30 measures, ancl 
caliynel was formed on the sides of the tube. On adding 
dry nmraoniSi in excess, and exposing the remainder to 
water, a gas remained, which equalle'd itiore than ^ mc&- 
sures, and which was gaseous oxide of carbon, with bo 
more impurity than might be expected in the air in the 
gasses and the ttitrogen expelled from the ammonia.** Tu 
another experiment coodheted in the same way as the last, ^ 

a mixture of 33 measures'of oximuriattc gas, of 8 hidro-umcju. 

gen 
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flfen s;as, ai^d of 10 carboruc ositlc, was inOamed by an 
iflettriG apark avar riftceuily boiled m^tcuiy. There was a 
duininutkin equal ipeaaui^* and some calo¬ 

mel formed. After tbeaddiboni^f ammmimcal gas, and 
the subseqftient ai^ditlon of water, there remained rather 
more than 13,measures of onahsorbablc air, which burnt 
With the Mime eoloured ftaineas carbonic OMfle, We have 
wade this experiment seveul ilmes» and always obtained 
similar results*. 

It Appears therefore evident, that the formation of car¬ 
bonic acid in Mr.-Murray’s experiments must either have 
been owing to his having Used water, or to the gasses em¬ 
ployed containing oxigen. Indeed he states, that there 
was A residue of common air in <me of the pxj>enmcnfs, 
which he connidets of the most decisive nature. Now it is 
well known, that carbonic arid gas is formed, when car¬ 
bonic oxide and atinospiieric air are detonated togiihir. 
We are not at a loss dierefore to account foi the differerte 
of the lesolts of Mr. Murray’s expenments, and of those 
which v\e obtained. 

The former weiO in opposition to Mr, Dave’s Iheoiy, and 
oil repClitioo they aie not found to oppose it j and thus, 
Instead of iruolidating Mr. Davy’s conclusions, they have 
Cj^uite a contraiy tendency ; they prove, that his theory wifl 
bear close examination, and that the facts, which at drift 

•The carbonic oxide used was procured from native carbonate of 
barytes and trou fltings, and the oximuriatic gaa from hypcroiximutiate of 
potash by strong muriatie acid} the first portions only were pseserved, 
which appear to be nearly pure oximunatie gas- 

Since this paper was written, Mr. Davy has discovered that there ex- 
uts a very curious gaseous coropound of oximurutu gas and oxigen, 
which may be for mi d freyn hyperoximunaic of potash bj diluted mu¬ 
riatic acid, as>ii»ted by 4 low heat: possibly Mr Mutray’vgas olay^have 
rontaincd thCs subsunce,,which we have found will convert caiboiiK: 
oxide loto cailiooir acid. Whenyitfre oxuiiunatn-gas isu^ed, the results 
ore as above slated. 

From thepamcnlaTS relatug to ihb compound of oximuriatic gas and 
ox'grn, described by Mr Davy in his paper on the subject just re id to 
the Knyat SdciOtv, mere ate such additional proofs of oximunatic gav 
bemg on undecompounded bod), as rnuv^ I conceive, carry conviction to 
ihvtA who sttU adhets to thojold liypothi^sia. ^ 


»pptAF 
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Appear inimical tp it» do, when aiintitely investigated, 
afford additional ©roof of' it« accuracy, and hf the Incor¬ 
rectness of tfce old* ‘ 

Mr* Murray i^as confirdiCd id the belief cf the existence of Wr. Mumy**' 
oxiifen iti oximunatic cas from the results of amile expcri* 
nieiit whwjh he umde with thit» stib^tance and ^ulplihratted ucandhui- 
hidrogen gas« He states* that when a Entail ouantitv of the P^“*^***'^ 

j, I - Si • ^ ciroffi?ii cdSa 

latter ifc adnutted into a globe toptuiHing a large quantity of 
the former, no dt^joaitlon ot sulphur takes place } aud only 
a slight cloudiness IS produ<i.d, which soon disappears, and 
leaves the gus. as transparent as at first. It is Mr. Murray’s 
opii.ion, that sulpliuric acid* or probably sulphurous acid 
gas, is formed, besides the muriatic acid gas. 1 shall 
silently pass by the experiments of this gcntfetpao in which 
water interfered* for obvious reasons* And before I com¬ 
ment on the nbnve re^ilts, 'i ask permission to mention those, 
which weie obtained by Mr. l>uvy!^and tnybClf in repeating 
this experiment in different foriUs, On adding 3 measures These repeat- 
of dry buipluiretted bidrogen to 6 nieasureii of oximuriatic ^«ff«r6iA 
gasjn a j<ir over recently boded mercury, there was a vivid 
luff am mat ion, a coinienbatiOn equal to 2 measures, and a 
slight deposition of bulphur. The colour of the gas was 
not entiiely destroyed, but it soon disappeared* and the 
sulphur at lirbt jirecipitated was no longer visible; but its’ 
place wA*> supplied by a fine amber coloured dew, similar 
to the oximui'ialje of bulphur of Dr. Thoriisort* and there 
wd» a farther condensation equal to 2 measures. The mu¬ 
riatic gas thrown into the air had not the slightest smell of 
eulphnrous and gas, but it had the peculiar one of oximu- 
nate of sulphur; and the water, by which some of it had 
b«<p ahsoibed* pioduced only a slight cloudiness With 
muriate of baivtes. 

ilHff 

From these results it appears* that muriatic acid gas and Kesulw. 
oximuriate of sulphur are the only sobshmeea formed., 

We have Hscertjiittied by direct trial that oximuriate of OximurAw of 
sulphur rises in vapour lu muriatic acid gas. For the acid 
gas, after confioemeut over mercury in contact with this sub- muriatic dtid 
stjuu'e, had its very peculiar smell, and affected muriate of 8"' 
barytes with a cloud) ness. 

From Mr* Murray’s account it appeared probable, that Gaseous irtpis 

a gaseous 
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compound i giKseoNas triijle counfiound of oKimuriatic tioid, h!dfog«*in, 

j>rc.b>.bi> farm-'wa« formod lo hi* eXperi'^eotK, aa he take* 
no notiOe of 'tlni «ppeAranOft of at^'i^ndotiae'd fluid oft the 
» of few WgaeH* To ascertain 'w-hetUer this was the case, 

txperimantto . ^ .. 

weerwm ihi*. we have operated iifMMi large qimntrties; Three cumc ^ 
inches of sulphuretted hidrogen, allowed to pass from a 
’ receiver Kith sttltahle slop-cocks into a tube eftfttkiniiig 6 

cubic ifl%ef of oxirauriatic gas,'inflamed as it entered ; a 
very slightcloudiucss ^as produced, which soon disappeared; 
and there was art immediate formation hf oxtennriate of 
sulphur, which condensed on the inteiior of the tube, and 
was hot i^issolved by the muinatic acid gas, though heat 
was apidied. 

yT^eipitaiions In rcspect to' Mr, Murray’s results 1 have only to observe, 

iar”u'sthat as be absoriied the muriatic acid gas by water in the 

couiitcii for. very vessel iti which the experiment was made, the solution, 

thus formed, should, aa it indeed did, occasion a copious 

precipitate with maiiate of liarjtes. It is now a well 

known fact, tbatvlie sulphuric and muiiatic acids are fornatd 

by the decomposition of oximuriate of sulphur by water. 

HabP’i of o>i- It may not perhaps be impertinent to the subject to 

muriatic wuli ^ ^ .. i , ■ , 

sulphuroas State, that the relation oi bulphurous acid gas to oximu- 

acic C‘t>. riatio gas is precisely analogous to that of the gaseous oxide 

of carbon. 1 asrertained some months ago, that the two 

gashes previously dried admitted into an exhausted glass globe 

remftin together without any alteration taking place; but 

that if a little water be pret^ent, mumtic aetd gas and 

sulphuric acid are quickly formed. 

I ha^e examined with tliat freedopi, which the subject 
required, Mr. Mufray’fi objections' to Mi. Davy’s theory. 
The oM hyp^ and his ingenious defence of the old hypothesis. An hypo- 
fit »ein, lo ex- thesis, I humbly imagine, inadequate, iif,Admitted, to 
plain till the explain all the phenomena, and inconsistent with many • 
ptienoniuna. j(„j.|ietvtioated jSsets. To illustrate this assertion, 

let it be granted, that Mr. Murray, avoiding all sources 
of inaccuracy^, obtained carbonic acid gaa by detonating 
bis mixture of oxiraivr'mtic ga«, hi'drogoo* gas, and car- 
home oxide. Mr. Murray'allows, that muriatic acid 
is incapable of exietiug m a gaseous state without com¬ 
bined water: and I have stated facts, which appear to 

me 
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me, to.denmnstrate, that^ if mun^tic . gE« does con,, 
tai^ jivijter^ thp pr,0j)ortiai) ,i® not but ttui^mly 

the same; th^t quantity ,c^npof;^ be abltract^d 

wuhoqt destrqyjioi; qtid ca»jrw>t added witbqcft 

condensing it and forojiing liquid nmyi^iitic aqid. Jn the 
given ios^|tGe the hidrogeu combines with the ojcimunatic 
gas, fprnong common murmtic gns, a compound accordin'' 
to bypothesii of muriatic acid and, water; there, is no supei*' 

Btious water produced, onlijf the exact pioportmn neccssarc 
to render the,acid gaseous ; ills iinposbible, tJierefore, that 
‘ the other pjW't of the pilmatic acid, which surrenders 
osigen to> the gastSous o^ide of catVAut to form carbonic 
acid gas, can become gaseous; water is necessary for this 
change, end no water, but that, condned in thf njoriatic 
acid gas already formed, is present* 1 et it does btromo, 
according to the experiment, muriatic acid gas, which is a 
contradiction, arni by. itself amounts to a proof ol the 
inaccuracy ot the hypothesis, 

Mr. Dalton, in the second part of bis V System of Che- Mr. Dalton 

inical Philosophy/* adheres to the old opmion of oxiotu-^ 

, • _ . ' j, old ^vstciu, 

natic gas being a compound of muriatic gife and oxigen. 

In this respect he agrees with Mr. Murray; but his ideas but hw idem 
concerriiiig muriatic acid gas are very diderent from those 
of the latter gentleman. According to Mr. Dalton, muri- ftuni Mr. 
atic acid gas itself it a simple body, containing no water. Murr4yS. 

To account for the hidrogen produced when potassium HU support- 
and sodium aie heated in this ga^ he supposes, that t^iese 
metals are compounds, that they consist of the hxed 
alkalis united respectively to hidrogen, which bidro- 
geo IS liberated, whem muriate of potash ahd, soda are 
made in, the circuru stances Just mentioned. I cupuot pre¬ 
tend to say, whether, when he adopted this hypothesis, he 
was aware of its consequences; whether he was acquaiuied ■ 
with th^ fact, that there is no singularity attending thf* 
action,of the metals of the alkalis on muriatic acid gas^ 
and that tin, zinc, iron, and mercury, produce a fimdar 
separation of hidrpgen frotn.it. The ueemaj-y conse¬ 
quence pf this view, if followed fairlj, to its full extent, 
is the ttdo'ption of the doctrine of phlogiston. ' It is not my u. 
intention to di4cusr the merits of Mr. Daltoifs «■ peculations. revi% .i at tr« 

1 merttiou 
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phlogUtic 4oc« I mefttion them njerely as they’ offer a contrast to Mr. Mur« 
t»ae. ray’s* The instatl^es o€ these two getilslEtiten ^how the na¬ 
ture of hypothettcal reaso'niiagf, xU tendency, when 

followed, to the ablest phitoeophersInto diificuUtes. 

I am, Sir, with great respect^^ 

Your very humbli^ servant, 

JOHN 0AVY* 

LtndoUt Feb»9> 1811. 

■ -I.^-n- ......*^.|.- 

* - -ri“- ‘ir 1.1; -1 ■ ---fniiv-■ "V.- -iiurfr?-: 

Vh 

An of the Hei^htt VetQcUjft Magi^iiude of the 

iHr^eer, that exploded met Weston, In Conneetictlt, Decetpr 
her the litfx, 1^07 i with Methods of caleufating 06iferv«- 
tims made 0» such Bodies, Bp NatH^iNjAi, Bowditch, 
A,M, A,A,S, and Mffnber of the Philosophical Sockfjp 
held at Philadelphia. * 

f Concluded from p. 97.J 

K 

Obserptttions at Wenhamf Weston, and Rutland, 

Account of ^OME time after the appearance of the nieleor, I went wjfh 

to Mrs, Gardners hon'>e In Weoham, wlieie 
«f WenhAtn ®he had obseived the phetiouienon. She luformet) \\<, that 
on the morning of the fou)teenth of Pecerober, 1807, wluu 
she rose, she went toward the window of her rhunber, 
which looks to the westward, for the purpose of observing 
the weather, according to her insatiable practice for many 
years pa«)t* The sky was clear, except a few thin cloudh in 
the west. It was past day-break, and by estimation about 
half an hour before sunrise, or seven o'clock. The meteor 
was immediately observed Just over the southern part of the 
barn m her form yard, nearly in front of the window; its 
difcc was wall defined, and it resembled the mcon so much, 
that, unprepared aa Mrs* Gardner's mind was for a pheno¬ 
menon of that nature, she was not at first aware, that it a as 
not the moon, till she perceived it in motion, when her 
first refieetion (to use ^er own words) was—where is the 
moon going to? The reflection however was hardly made, 
when she corrected herself, and with J^her eye followed the* 
l>pdy with the closest attention throughout iu whole coutse. 

It 
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It moved io a difection nearly paralli^l to’^the horisa>n, and 
disappeared behind a cloud to the iiortiitward of the honne 
of Samuel Blan>tbard,„ piq. The tru^'daaimuth of ''he Az*>tavuh<^»^ 
south part of the barn fiW ,the place Of pbirerratioa is coL^tii^v 
N. I07'*,5<r W. its altitude a* 25^ The top part of the 
building is hojflitontah Tiie azimuth of Blanchard’s 
honae is N. 148" 22' W. The^e b«ildinf!:*i were useful in 
drtermining nearly the limits of the azimuths of the meteor. 

The aziihutbs yere obtained by observing with an excel- Method of oh* 
lent rheod<ilite the difference of the aZiitiulhs of the sun thnu, 

and object, and tinding the sun’s azimuth by bn> ebserved 
altitude, 'tile same method was made* use tof in obtaining 
the azimuths of the meteor, ‘fhe angular elev^tioh of the Eiovatlno srd 
meteor above the horizon appeared always greater thail that 

tL , si i 1 f • I* f. nirtoOT 

of the barn 3 25. and less thsin that of a tree m front of from thesp oVi* 

the window, along the branches of Which the meteor ranged; 

ihe a/itiide of the top of thisj;ree was ^ 10'. Tliese fixed 

oVjjpcts served to d«’t<‘raiine the altitude of the meteor* 

which is the most important element in tht^ calculation, to 

a ccdisidcrable degree of ecenrai^y. After the t|ieoddVit^f 

was carefully adjusted^ Mrs. Gardner directed the telescopr 

attached to the instrument *to«aids that’port of the heavensf 

where she first saw the meteor ; the true azimuth was 

N 106 * 54 ' 54" W. Altitude s'* 50' 40 ". The azimuth of 

a second place where dt was seen was N 11 .35' .54" W. 

Altitude as before* The azimuth of a third place was 
N 132° 15'54" W. ‘Altitude 5" 29' 40". The azimuth of 
the place of disappearance was N l44" 33' 54" W* Alti* 
tude 4 ” T 40"*. All these azimuths fall within the lirtnt'f 
mentioned above, but the two last are otidoohtefliy too 
great. For a grc.jt circle passing through Werihiim ami 
Weston is inclined to the meridian of \Veuham by an 
angle equal to 125° 18' 38"* and as the two last 
exceed that quantity, they fall to the aotttbwafd qf Wesloti, 
which cannot he correct, because the meteor dwappeured 
before it arrived at the zenith of M’estbn, as was observed 

b;i Judge Wheeler* It happens fortunately in the present 

« 

* III the following ettlcHlarioiis th« allowances niaile lot refraction »a 
the above observatiof)!., were S' DO'', 8' Oil', 9 and 10' 10 ' niakiM£ the 
alMudrs respectively *V SO", 5" 4V ftO", 5» SO' eo", and 3« tn Jj", 

i»9tun<.ie. 
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instance* that the other places of observation at Weston 
and Rutland are so -tttttjsrte with reapect to Wenhani, that 
a conwdefable erroiir 'a?iwi|rtb» at Weoham Srould 

' not mater^lly afh^et the reSuh oAfee calculation raade for 
determining the .height or direction ofiihe 'meteor, as will 
a]f>pear in the following calculations. Mrs* ii^ardner sup¬ 
posed the met^t to have been visible about half a minute. 
lUvr long vi- lb it# progress it was occasionaU^ obscured %y thin broken 
sible. clouds, which intercepted the view, of it several tiipes. No 

velocity. train of light wasf observed to accotnpahy it. Its velocity 

did not ap^iear be so as that of shodtiu|f stars. 

Its colour was mbrevivid than that of the.tnoon. The 
pla,0e'‘ bf observation at Wcnham is in the latitude of 
42* 4^^ 13?"^ N, and iq the longitude of 70* dO' 1,5^' W from 
,f3reeuwi#i, 

Appearance of By the observations of* Judge Wheeler at Weston, pub- 
Ibhed in the interesting njemoir of Professors SiUfnmn and 
Kingsley, in the sixth voluilie of the Transactions of the 
\4mencau Phit(^aphical Society held at Philadelphia, it 
appears, that on the fourte^uth-of Btsfeember, Iboy, at about 
6h« 3o', A»M., ** numerous spots Of'^unclonded sky were 
visible, and along the northern part of the horizon a space 
of ten or fifteen degrees'was perfectly clear. The atteii- 
“ tioii of Judge W^heeler wa^prst drawn fey a snddon flash 
light,-which illuminated every object. Looking up 
** he discovered in the north a globe of fire, just then pass- 
** ing behind the cloud, which obsebred though it did not 
entirely bide the meteor, fn thia isituation its appear- 
“ ance was distinct, and well defined, ‘like that of the «uu 
“ seen through mist. It rose from the north, and pro- 
ceeded in a direcUpn nearly perpendicular to the hori- 
zon, but indining, fey a very small angle, to , the weiit, 
“•and deviating a littleTrora ,the plane of m great circle, 
but m pretty large curves, sometimes ost due side of the 
•* plane, and sometimes on the other, but never making «n 
angle with it of more than four or five degrees, its ap- 
*• parent diameter was about one half or two thirds the ap- 
,« parent diameter of the full moon. Its progress was dot 
ao rapid as that of common tneteois and shooting slurs. 
•* When it passed behind the thinner clouds, it oppenrod 
, ‘ ‘ “ brighter 
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** brighter tbao before; and when it panned the spots of 
dear sky» it dashed with a vivid light, y^t not so intense 
** «%,the lightning of a thunder-storm- Where it was not 
•* too much obscured by thick clouds, a waving conical 
** train of paler light was seen to attend it, in length about 
** 10 or diameters of the body, in the clear sky a brisk 
** scintillijytion was observed about the body of the meteor, 

** like that of a burning bre-brand earned against the 
“ wind. It disappeared about 15 degrees short of the ze« 
nith, and about the same number of degrees west of the 
mendiati. It did nut vanish instantaneous];^, but grew, 

“ pretty rapidly, fainter and fainter, as a fed-hot cannon 
ball would do, if cooling in the dhrk, only with much 
** more rapidity.—-The whole period between its first ap» 
pearauce and total extinction was estimated at about 30 
seconds. About 30 or 40 seconds after this, three loud 
** and distinct reports, like those of a four-pouiider near 
** at hand, were hleard. Then followed a rapid succession 
of reports leas loud—so as to prodi^ce a continued 
“ rumbling. This noise continued about as long as the 
body was in rising, and died away apparently in the di- 
“ rection from which the meteor came.”—Mr. Staples 
observed, " that when the meteor disappeared, there were 
“ apparently three successive efforts or leaps of the fire 
** ball, which grew more dim at every throe,, and dlsap- 
** pearecl ’with the last. From the various accounts which 
“ we have received of the appearance of the body at ditfer- 
** ent places, we are inclined to believe, that the time be- 
** tween the disappearance and report, as estimated by 
** Judge Wheeler, is too little, and that a minute is the , 

“ least time that could have intervened.” The latitude of 
Weston IS about 4t° 15' N, Longitude 73“ 27' W from 
Greenwich, but there is a little uncertainty in both these 
■quantities, though not enough to affect materially the re¬ 
sult of the calcnlatioii. . ^ 

The observations made at Rutland were procured by the Appesrsuce of 
kind offices of Professor Hull, ofMiddlebury College, Ver- “ 

mont, to whom Mr. Page communicated his valuable ob¬ 
servations in a paper, cxpre'sned in the following terms. 

I was at the west door of my house on Monday inorn- 
Yol. XXVIIL—March, lall, P “ in?. 
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inp, the fourte^otb of December, 1807, about day-light; 
** and perceiving Ih^ aky auddcnly lUumioatcd, I raised my 
•* eyes* and beheld a meteor of a ^irculur fotm, m the 
** southwesterly part of the heavenlsi rapidly d'»hcenditig to 
the south, leaving behind it a vivid sparkling train of 
light. The atmosphere near the south part of |he horizon 
** was very .hazy, buf the passage of the mete6r behind the 
clouds was visible, until it debcended below the moun- 
*• tains, about twenty miles south of this place. There were 
“ white fleecy clouds scattered about the sky, biit none so 
•* dense as to pbscu'e tlie tract of the meteoi. 1 now la- 
ment that I did not make mor6 particular observations at 
** the thao,and 1 should probably until this day have con- 
** sidered it to be what is commonly called a *Jalhui^ ^tar,' 
** had I not read in the New York papcis an account of the 
*“ explosion of a meteor, and the falling of some meteoric 
** stones near New Haven, Connecticut, winch, by reem- 
“ iug to circumstances, then fiesh in ray recollection, 1 
found to be ^iv the same niormng that I obs^eived ilia 
** meteor at Hutland. I am indebted to my If arned fnend, 
** Dr. baumel Wilbam's, for his aul and dircctiuu* ui aster- 
“ taming the situation of the imteor, when I umt obieivcd 
“ It, and its couroc, and also loi the ordei of lU} observa- 
n “ lions, /brm, circular. Magnitude, leas than a tjnaiter 
“of the diaimtei of the moOn. Co/our, ltd vi fid light, 
TmL oi ttai.i ij light, about eight times the length ot its 
“ dianiLtoi at the reast, piojected opposite to its courac, 

“ Aumath when first obbcrved, about 9" 30' west of the 
“ nitiidiui. Altitude "wh^n first ob3erved, about 18“ 30 *. 
“ Dtbv ent to th(‘ south pait of the honzon, west ot the me- 
“ luhun, b} eblimatioii 7 oi 8 degrees. Motion, very r.ipid, 

“ piobably Ihi.ty seconds in sight. Flare of ohsavaiion, 

“ Iluilaud, county of Kutland, and state of VeiinOnt; la- 
“ tituae 43° Ob N, as astertainejl by Di. Wdbams; longi- 
“ fmb wetl iiora Greenwnh [^7^2* 15 j as ascuiiained by 

“ Ml. Bowditch, by caltalalions made upon observation 
*‘ ot the bolar eclipse of > June l6, In a letter, 

which accomplined the preceding paper, Mr. Page ob- 

** hi niaki ig of tbisi aluUnl , 0'for r«fi»wtioii w»s subtracted, 

L. k n/ t 1 i/ . 


t,ervt?d 
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served, that hi* recollectioo of the ipetigor was pretty dis* 
tiaot, and that h« was ^naWed to deteFftiioe its situation by 
the position of certain Itnown objects. 

0 

J}eductl^s from the preceding ohservations* 

The ob$e;^Vations made at Wenham, cofpbined in various CaJculations 
ways with those at Rutland and Weston, by the methods 
givon m the preceding problems, furnish the results con- aivont. 
tained in Table I, in which the jjiven quantities ate marked 
with an asterisk. These quantities are varied a few de« 
gr<*es lu the different examples, for the^p>urpose of forthing 
an estiniHte of the change in the calculated place of the 
meteor, from any supposed errour in the obaervations. la* 
the two first examples «re combined (b)’'iPioblem 2 ) the 
axiruuth and'altitude observed at the first appearance of 
the meteor at Rutland, with various supposed altitudes at 
Wetiham. The 3d and 4th examples are like the first and 
second, except >u a small change in the altitude and azi>* 
ninth at Rutland. In the fifth and sixth examples, the 
fiIt,t azimuth and altitude observed at Wenham‘are com- 
biucd (bj Problem 1 ) with the azimuth at Westop, sup- 
pooiig It in the 5th example to be north ; and in the 6 th 
IN 3“ W. Tlic 7 th and 8 lh examples contain the results 
from combining the same Wcnhain observation with the 
az.muth nt Rutland, supposing it in the 7 th example to be 
N 170 “ 30' W, and in tlie 8 th N l73l^\ From tkepth 
to the 12 th examples, the same calculations aie repeated ^ 
with the second Wenham azimuth and altitude. In th« 

13th example, the azimutb and altitude at Weston, atl^e 
time of the disappearance of the meteor, aie combined with 
the altitude at W(i,A^,^, supposing it 5‘': in the three fol¬ 
lowing examples the cakulation is repeated with small va¬ 
riations in the Viduea of the given quantities. The azimuths 
at Wenham, calculated in the 13th and 14th examples, are 
made use of in the 17 tb, 18th, and Idth, with the cbrre- 
spoudiiig assumed altitudes at Wenham, and the azimuth 
at Rutland at the time of the disappearance of the metecirt 
supposing it to be N 172 * W in the 17 th and l»th examples, 
and N 170 “ 30' W in the 19 th. < 

It appears by this table, that iu the 5th and 6 th example* 

F Tt the 
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Calculation'^ aUitiide of the meteot at Wcbton was about l6" 30'* an^ in 
from thi-piO' the'tjthand Irtth alioot Now if the mjsieoi' appeared 
atloiif at Westbn to describe a ftreat circlef,bHeginuing at the north 
part of the horizon 'and torroiifating at a point having the 
Hzimntb N 15* W and altitude 75“ {whicK'bWas nearly the 
rase by the obsejvations of Judge Wheefei;) tb« ayimttth 
rnrresponding to the altitudes lo"30' and 36% woitki be re¬ 
spectively r ir and 53'» as js easily found by spherics. 
The places'of the meteor corres,ponding nearly to the azi¬ 
muths 11' and 3'* 63', are given in the three rlj^ht hand 
columns ol the table opposite to those exempli ; these 
<juantities being found by propprtion. *1 i>u» by the 5th and 
6th examples, the latitudes corresponding to the azimutht-. 
O'" and 3“ ftfe 42" 3' 6" and 42“ 2 li5", varying 51 ' by a 
change of 3“ of azimuth; hence the latitude corresponding 
to the 'aziiuutli 1* ll is 42* 2^ 46'% or 42 2 45 , as in U*<' 
table. The other quantities were calculatwJ in the name 
manner. The azimuth of the meteor at Wenham at the 
time of disappe?*riog was not far from 123“ 30' or 124% ai. 
is evident from examples 13* 14, ]5f and id. Mrs. Oard- 
ner supposed the meteor to have been visible considerably 
south of this point, which could not be correct for the rea¬ 
sons stated in the former part of this paper. By taking the 
ttVeond and third azimuths and altitudes of the meteor, as 
estimated by Mrs. Gardner, and finding by proportion the 
altitude coriespondiag to the azimuth 123“ 30' or 124“, and 
allowing 9' or 10' for refraction, the altitude will be found 
to differ but few minutes from 5“ 30', which is made use, of 
in 0ie 14th example. The estimated altitude would have 
been found nearly equal.the same, if the four observations 
at Wenham had been taken into the ^calculation, by the 
’ usual method of interpolation, explai^e'd by Sir L Newton 
in the Prihcip. Lib. 3, Lem 6*. The lesults of the 14th 
example arp assumed in the right hand colama of Table I, 
and in Table U, as the true values at that time j and it »» 
eiden t, that the latitudes and longittides thus found mast 
be nearly correct, since the meieor disappeared almost in the^ 
,....zenith of Weston, and a considferable errour in any of the 


• In imttiiig \ for the asimulh at Wtnbam, and a for %h* corre^poBdinf 
aUitu.l* coireiled for retraction, Oxpressedl m degrees and decimals, the 
JJaiula of « = 6'^972«*-0 00094S8V (^--.106 90% (A- 

' 117 C'J"1 —C'f,0007(112® (A— IOC 9l")(A—U7 60% (A—138 86%,^ 

observatioua 
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oWrvtttions not muteriaUy i^0ect the result, as «p-Calculation* 

pears by compnrieg examples lUi-i^45> and l6. Tins f^m iiu- 
latitude end lohgiin^ agrees nearly With that obtumed jo 
the ll^th example,'by couit^mtng the nzimutb and altitude 
at Wenhatn the azimuth 17b*30^‘ at Hutland; ftunt 
which it appears probable, that the azimuth, of the meteor 
at.Kutland, at the time of its disappearance, must have 
beeu aboul I 70 ’ 30', and the corresponding eniculuted alli- 
titude at that place 4&** ; but, by Mr. l*age*a observa¬ 
tions, tbe azimuth of the meteor at thj time of its disap¬ 
pearance was l72''or 173 *^ being ftbijtii greater than by ‘ 

the preceding calculations; apd it seems reasonable, to 
tnake the same allowance on the first azimuth, o^iservcd at 
Ratlaud. This cohfectioti being iimde, tlie irzimuths be¬ 
come and 170 ” 30', and the altiudes J 8* 27'and 

5* 45', cbrrhfipbndiog respectively to the first and last obser- 
vutions at Kutland. The azirnuth correponding to any 
iutennediate altitude may be found ■sufficiently near by * 
supposing the variatiobs of altitude and Jizirauth to be pro¬ 
portional to each other. In this way the azimuths corres- 
pondin” to the altitudes of 6° SO' and 7 " 30't would be re¬ 
spectively 170 * 23'and 170“ 14'; which are rather leas than 
the azimuths made Use of in example-^s 11 and 7* 
changes to .be made lU the results of these examples, for 
this small difieretice of azinfUth, rriay be easily estimated 
by comparing those examples with ^ 12th and 8th, In 
tins way w ere found theassumed valuei», corresponding to those 
examples, given in the right hand columns of Table I. By 
taking the mean of the assumed values iu Tuble I, corirs- 
ponding to the examples and 7, 8j also the mean 
of those deduced fiorn examplesQ, 10; and 11, 12; there 
will be obtiuued the altiludeg, latitudes, and longitudes of 
the meteor, markefl in Tuiile II, as the most probable values 
coi repotiding to the times. Of the fir^t«and sej^ond observa¬ 
tions mode at Wenhani, 

• Mf. Pt-ge thst he saw the meteor till It descended below the 

ttiountairiB ; bat as it wai h<i/y in the duettion of the laeteor, end the time 
early 10 the motttw.p, -U must have been diffirult 10 deterniiiie by sJ/tervn-^ 
the precise pomt of us di^airpcHrance. The above method of eafcsi-' 
lattng the althilde must give it v. ij neerly cprect' « 

•f These sre-nt ally the altiiiulLsat Rutland it the lirae of the first two 
observationlrait Wenhatn, av appears by Examples 7, 8; ii, ].J. An 
•rrour of seveial minutes iii these alttludes would hardly cause any sen, 
sibl^ change in the calculated azmiutUs at KutUnd. 

At 



Caleulxtion^ 
from the pre¬ 
ceding observ- 
fttionSf 


ACCOPK f OP TH» iESW IN OOKNECPtPJtiT. 

Al the fijfct Kut1«nd observation the meteor'WfiaB not seen 
at Wenham', since the azimuth at Wenham at that time 
vv>8s probably le&s than 84" (as appears the first fijitr exam¬ 
ples of Table 1) and the first observed azimuth exceeded 
106 "; 80 that there can be ho very aco,urato !e»tmmte of the 
fiituatiou of the meteor at that time, tiowever, as the 
altitude of the'meteor obsetved at Wenham, and its calcu¬ 
lated altitude above the level of the sea (found in Table II), 

^ * 

did not vary much dimng the time of its appeal ance at 
Wenhaip, it is highly probable that no ebaoj^e experi¬ 
enced from the tilhe of the first Rutland, to fhe fiist 
Wenhhm* observation, The precedinj^ method of inter¬ 
polation Ifives for the azimnlh 83* tA' S9" at Wenham,-a . 
coifespooding altitude at ^at place ©f 7" >13'*. Thjs alti¬ 
tude with the azimuth at Rutland ifiS" 30', nudth^f corres¬ 
ponding altitude 18" 27'. give the resuJts in Example 2, 
Table I; which, with an increase of 3' 12" in the longi¬ 
tude, are assumed m the rijght hand columns^ of that table 
nnd in Table H, as the pl^e of the meteor at the first 
Rutland obbcivation. This addition is made to ilie longi¬ 
tude, because the mean longitudes assumed in Table II 
exceed a few mdes the results from the corresponding Rut¬ 
land observations in Table I. 

A mistake of T in the observed altitudes at Wenham 
would produce un errour of about miles in the calcu¬ 
lated height of the meteor; but the efiect of ,this source of 
errour caunot be great, since |:he observed altitude must 
have fallen between the limits 3" 25' and 7° 1 o', corres¬ 
ponding to the heights of the barn and tree; as was observ¬ 
ed above. 

With the altitudes, latitudes, and longitudes of the nie- 
teor given m Table II, and the Utitudes and longitudes of 
the places of observation, were calculated the distances of 
the meteor inserted in Table II, to give at one view the 
results of all the observations,' 

• Thjs azimuth an't alutude were found in the fbltowing manner, 
With the dzimutb et Wciiham, estimated in Example 1, 79“ 30'46", 
was calculated, by the preceding forintits of interpolaUon, the corres¬ 
ponding aiuiude at Wenham The diftereiice\#etw«>en and *he sop- 
pesedftlthuda 6®S0'' was called the errour of tin-, sup^sition. The 
operation was repeated with another assumed altitude, as 8% and the er¬ 
rour of this suppoutton fodnd. By theseerrours a corrected altitude was 
ealculated by the Rule of False j and by repeating the operMlhin a few 
timts, the above <»,iimuth and altitude were obtained. 

TABLE 



TABLE I. 

Tiacn qf the Meteor eafeulacea hit,) tartjuS Char^^t in the atuei of the ohseitcd 4ngh* tor thf p^yit ^ entahftivg ih« Ejflct of tupposed Xrrourt 
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ACCOUNT OF THfi MVTEOE SEAN IN CONNE«^TICUT. 


TABLE IL 


Places and tfistanees of the 'Meteor at the TUmes if the different Obsirva- 
tiens, as determined by the mean of all the taiculaiions^ 



Dhuiic«so ihe luetaor 

.. . .. ■ ii. .. 

Placi s ui me 

Tixae»of Observation^ 


from 



meteor. 



W enh. 

West 

Ruil 

Alt. 

Lat 

Long. 


n)ite<v 

miles 

antes 


North 

WObt. 

At the 1st Rutland observation. 


113 

f>7 

18*2 

43“5r 

7o 14 

At the Isf. Wenham observation 

1 9 

S9 

no 

16 3 

42 04 

73 24 

At the 2d, Wenhiin observattot) 

154 


441 

18 3 

41 37| 

73 27 

At ih* lime of diiappearme' 

ll67 

20 , 

t62 

iy» 

41 lUi 

7 1 281 


Coumof‘he From the places of the meteor given in the preceding to- 
weteor, find, by the corn non lultb oi tngonoinetrj» 

that tts course was about 3 7* W, tn a d%} ection nearly yaral* 
tel to the sutfare of the Eaith, and at the height of about 
ini xti eightecnmiles. These points appeal to be asceitaineJ to a 

cofisiderable degree ol uccuiac}. The time elapstd be-' 
tween the disappearance of the metfoi, and htartng the 
tbiee loud itpo ts at Weston, which, accoidi g to the 
• tstimates of diffeient observers, was at lea^t »\\t) stconds, 

serves lu a degree to couhvm the accuraty ol the e&timated 
altitude of the nieltoi. For the velocity of sound being 
1142 feet per second, the distance cot responding to 60 
seconds is 60 X 1142^=08520 fiet, or I3 miles nearly: 
consequently the height must have exceeded 13 miles. 

At the hist dfipearance of the meteor at Kntland, it was 
elevated at least 8” above the bonbon of Weston ; and at its 
disappearance at Weston, was above 6“ above the hoiizon 
of Kntland ; as rnay be easily proved flora the places of the 
meteor given iti Table II. Now as it was seen by judge 
Wheeler and Mr. Page quite neai the hoiizon, it must 
have been observed at both places fiom the time of the first 
llutland observation till its disappearance at Weston. The 
distant e of the points where the meteor was then situate is 
* easily found from the data in Table H jto be 107 miles in a 
Spjice passsii straight jine, and the distance really ptassed oter by the body 
pvvrbyiti tchile viuble must have ex*eeded that quantity, '1 he whole 
duration of the appearance of the meteor, as eistiinated by 
Mr. Pagf and judge Wheeler, was about seconds, 

whi’h 
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which would mahe its velocity about tnites pei* second, its vetod* 

by both obbcrvationg. In a similar manner the distance*^’ 

passed over, .while visible at'WenhaiA, was about miW, 

and jf the durtition of its appearance was $0 seconds, as 

Mrs. Gardner estima^d it, the velocity corvespondiug' 

would b* IJ- nules per second; this would have been more 

than doubled d the extreme aeimutlis at Wenhani had beei\ 

made use of without correction, Fium these lesults it 

peais probable that the vflocitif if the meteor exceeded 3 

miles per ttfcond. We maj form an idea of the greatness of 

tnis velocity, by obseniug that it is fourteen dmes as swift 

as the motion of sound, ahd nearly ns great as that of a 

satellite rev<»lving about the Karth at the same distance, 

and if a body were projected in a vertical direction with 

about double the velocity (the air being supposed not to 

resist) it would proceed beyond the sphere of the *£ai‘th*si 

attraction. 

Ill estimating the magnitude of the body from the pre-ItdhiagnHnlte. 
sent observations, no very accurate result isf to be expected, 
since the apparent diameter was not exactly 'measured Viy 
anv of the observers. The observations that were made 
serve however to prove, that the body was much larger 
than the whole mass of stone'- that fell ueai Weston, as will 
be evident from the following culculalion*.. IMr, Page sup¬ 
posed the apparent dintneter of the body to be about one 
quarter part of that of the moon, or about 8'. The great¬ 
est observed distance of the meteor from Rutland was l 62 
miles, the leaht 57 miles. The diameter of the meteor 
corresponding to those distances and the angle 8' are nearly 
2 and I of a mile; and, by this obseiration, the real dia¬ 
meter of the meteor must fall between those limits. Juilge 
Wlieeler supposed the appaient diameter to be half or two 
thirds of that of the moon, or between l6' and 24'. 7'lic 
least distance of the meteor from Weston was 2€ miles, the 
greateft 113 miles. The least; diameter'corresponding to the 
distance of 20 miles and anglif l6’ is of a mile, or rather 
4^1 feet; the greatest diameter, corresponding to the dis- 
'tance H3 rniles, and angle 24' is nearly lof a mile, «o that 
the limits furbished by this observation are nearly -yV and ^ 
of a mite«^ 3^rs. Gaidner supposed the diameter to be 
* eq nal 
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equal to that of the moon, or 32'; tins, wit{i the extreme 
distances at Wenliam, 124 and, 1(>7 indea, furnish thi* 
liinita 1^ and 1, miles. This last estunatp exceeds the 
others considejably ; this tnny be owing in part to the tmall- 
ness of the altitude'of the object, ♦Inch piobably made it 
ap^iear larger than it would othenvi 'C have done, .fiom the 
same cause which makes llie moon appear largest when near 
the horiion. The ieait of all (he limits of (he diameter tf 
Q'lartot? of the meteor is 4qi feef, A Iwaly of thi*' imonMode und of 
arsaiur jn it, same specific gi.nily as tiie Stone that fell at Weston 

(which weighed about 225 pounds to ti cubic foot) would 
eoutain a quantity of matter exceeding in w’eightitj? milUovs 
of tovSi If the specific gravity were the same as that of the 
air lit,' the snrfar’e of the Kartli, the quantity of matter 
would exceed two fhousand tons: and if the specific gravity 
were the same as that of the air at the height of the meteor 
(w'h’ch by the usual rule for baromet’U’al admeasurements 
is about -rVth part of that at the i^uiface of the Earth) the 
quantity of iti5*{:ter would exceed four. Either of 
these estimates exceeds hy far the w?eight of tlie whole mass 
that fell near Weston, whirli, by the accounts pnblislied, 
does not appear to have been greater than half a ton, and 
would not form a sphere of two feet diameter of the same 
(Specific gravity es the stone, as was observed by professor 
Day, in his, valuable paper on the origin of meteoric stones. 
A sphere of this diametei, seen at the distance of tlie 
' snetcoi finm Wenham, would hardly be visible withnnt the 

assistance of a telescope, since its apparent diameter would 
The whole not exceed two thirds of a second. These rea^ns seem 
todie favour the opinion, that by far the greater part 

Tjkfih, of the mass continued on its course without falling to the 

Earth, and the gradual diMippeaiance of the meteor* as 
observed,by judge Wnicelei, is agreeable to this hypotheais. 

As it IS Ipit within a few years, that observations of these 
meteois have been carefully made, we have not yet sufficient 
data for a well grounded theory of tbeir nature and origin; 
none that has yet been proposed is free from difficulties.' 
The greatness of the mass of the Weston inetepr does not 
accord either with the supposition of its having been formed 
111 ' our atmosphere, or projected from a vpl^tino of the 

Earth- 
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E.irth or mcoa; «nd the rttnkln({ tiniFormity of all the 
tnii8i*es, that have fallen at different places and timeb (ivhich 
indicates a common orijfin) does not, if we reason from 
the analogy of the planetary system, altogether agree with 
the supposition, that iittch bodies ai'e satellites of the 
earth. 


VII. 

4 « 

On A]uriq4ie and Oxtmunatic acid, in Reply to Mu DAtTCiK. 

' In a Jbeter from a Correspondent,, 

A 

To Mr, NICHOLSON. 

SIR, 

jLV^Y object lu ** the rernnrlis on the natuie of potassium Remarks on 
and soLhiun, jn answer to Mr. Dalton,'' wlv#ih you did me 
tlte honour to publish in your number for Juuuar) Uist, was 
not so much to advance any thing neio, as to state fairly the 
arguments used by Mr, Dalton to prove those bodies to 
be hidrurets;* and the facts, v/hich induced Mr. Davy to 
placf them in the clas« of metals. It is not my intention to 
pursue that subject farther m this cormnuaicatiou, us I feel 
satished, that even the splendid talents of Mr. Dalton, 

(should he honour my animadversions witii a lep!;.) will not 
be sufficient to controvert the deduct ions di.iwu by Mr, 

Davy from his experiments on these bodies—Indeed I should i 

not have troubled you now, had not Mr. Dalton called on 
me, to explain my data, and>rnode of calculation, icspecting 
the muriatic acid, and oximuriatic gasses. As to my data 
being deftctme, and the pr/wcip/ifs of my calculations «»/,«-Prinripiec of 
teUigihle to Mr. Daltou, I can only say, that I have taken* wrnei’s 
Ihe.iornier iroro Dr. Henry a Jblements ot Experimental 
Chemistry, 6th edition, 1810, (a work, dedicated to Mr. 

•Dalton) where in a table at p. 499, vol. II, ’ I find the fipc- 
clfic gravity of muriatic acid gas given as 1*430, according 
to^BrissouN^.an'd *929 according to Kirwan. Here is so great 
a difference,' that, not knowing which to choose, I referred 

to 
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Spec.gniv. of to the article “ Muriatic Acid” in vol. I, p. 446, where I 
fnuriaiic aoti weight aitated with respect to common air, as 1*73 to 

1*00—Conaidejring this therefore as Dr. Henry’s own opi¬ 
nion of its real weight, I as6un)ed it a*! one basis for nay 
calculation. I am aware tlint Mr. Davy, at p. 245, Phil. 
Trana. forAfllO, states the weight of 100 cubic inches of 
luiiriatic acid gas, at 39 gfs. which giies its specific gravity 
as 1*258~~and from the acknowledged accuracy of that 
gentleman’s expeiimfuts, I am inclined, on farther consi¬ 
deration, to adopt his estiiiidtc, \v1jich also nearly agiees with 
Spoc.irrav. of thRt’of Blot and Gay-LofiSdc. With respect to the specific 
WAigeii gas. gravity which 1 have assigned to oxigeii [1-125] hacknow- 
li^ge «n errour 1 hare inadveitenily fallen into, from not 
rewarding, that Mr. Davy’s estimate of fhe lyeight of loo 
cubic inches of that gas, vi^< 35-06 (vide Henry’s Elements, 
p. 178, vol. I,) IS given at the temperature of 55% and that 
coiiscLjueutly at 60 ® it would bC,but 34.7 (®s stated indeed 
in the same paragraph), which gives Us specific gravity, 
1*1 ic>; and also I will farther allow, that (leaving 1*125 for 
oxigeu) the number 90*72 should be 92*4. I must apolo¬ 
gize to 3 |[D«, Sir, as well as to Mr. Dalton, for these inaccu¬ 


racies; winch arose from the necessity I was jpnder of put¬ 
ting my thoughts to paper iu greater baste than I should 
have done, had not other avocations claimed the time I would 
gladly have spent in their reiisuL As to my mode of ral- 
Mwleofcal- cttlation, it is simply this;—Mr, Chenivix’s estimate of 
<ulattvii, composition of oximunatic gas, {viz. 77*5 muriatic acid 

-1"23‘5, oxigen) is given by weight. To reduce these to 
proportionate quantities by measure, I divide the specific 
gravity of Ithe heavier gas by that of the lighter* I multiply 
the quantity of the lighter by the quotient, and add the 
sum to the quaptity df the heavier gas.—And 1 then say, 
us the sums so added, are to either of them, so is 100 to 
the propot tiooal quantity required. Thus ^537 X 

‘ 22*5 34*5 -f 77‘-5 “ 112. Tlien U2 : 34 o :: 100 : 30*8 

rr the quantity of oxigenin 100 parts of oxtmuriaiic gas* 
on the old hypothesis, by medsure. Consequently this 
quantity woul^ take twice its bulk of hidrogci^,. and the 
whole that would disappear on detonation, would be 30 8 X 
laecorrc'-t-d 3 =: S2 4. If these data be true, my inaccuracies have 
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been rather aq^inst my argument than for it; since the cor- data mare fa- 
rected nurobeTs give a still larger diminution* than I had 
before asserted ought to take place* But taking the 
specific gravity of muriatic acid gas, after Mr, Davy, at 
only l‘S58, and that of Utngen at 1*11^, still the diminution 
ought to be greatly larger, than vrhut really occurs, when 
100 parts of oximuriatic, and an equal bulk of hidrogen 
gasses aie detonated together, if the former contained qxi- 
gen. In thw case. It should be in 500 parts 73*8, a propor¬ 
tion ronsideiably more than Thi't indeed approaches to 
what Ml. Dalton says he should expected; but how 
can he leconcile even this difference with the real diminu* 
tion that happens, and still support the old hypothesis? 

Whatevei data be taken, 1 think the aigument is detjiisive, 
in favour pf Mr, Davy’s views. 

I cannot close this communication without expressing my The real 
V, ish, that some philobopher, who has leisure, ability, in- of tb» 

dustry, and in^trufnen*^ adiptea to the labour, would make unporiant de- 
the real might of the different gasses, in th^ir perfectly dry 
staiCt the object ot his investigations. It is a subject of ma¬ 
terial consequence, in many experiments of the refined 
nature that chemistry now happily begins to admit of, and 
most desirable, that they should be correctly asceitamed ; 
for as the case stands at present, specific gravities ot these 
bodies may be found in our elementary works so widely 
diflering from one another, that a man arguing for victory, 
lather than tiuth, may select data almost at will, as best 
h.ippens to suit iiis purpose.-—That this is not case, 1 
tiustyou and Mr. Dalton will readily believe: for I beg 
to assiiie that gentleman, that truth only is my object, and 
if he can bring forward facts^ that piove his aiguments 
correct, 1 shall be one of the first to acknowledge their 
justice, and to thank him for having rescued me from er- 
lour.—I liquid not else .'gain subscribe myself, 

Your, and hu humble servant. 


/Vi. 1811 . 


JUSTHh, 


>11 
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On CyHh Oxide^ « new Species of t/rincrp Ofkulus, By 
W11.Z.1AM Hy»e WoTaAHTON, AT* jD. See. R. S.* 


rnr% 


New spe« irt of 
Kone in the 
bUddct. 


Five letndc be* 
fore die!>ci ibcd 
by the aethort 


Another "spe* 
cie« siQce dis* 
covered. 


Vetj rate. 


HE principal design of the present esbfly is^ to make 
known the existence, and to describe the leading propei ties 
of a new species of urinary calculus from the human blad¬ 
der ; but 1 shall at the same time take the opportunity of 
correcting an inaccuracy or two, that I have observed in 
mf former communication on this subject. (Phil. Trans. 
1W-) 

I, on that occasion, took notice of five kinds of urinary 
calculi# 

1. nie lithic aeidt since called uric acid, originally ana- 
lywd by Scheele, 

S. The oxalate of Itrae, or multerry calculus, 

3. The phosplateof hme, or bone earth calculus, 

4. The amtnoniacal phosphate of magnesia. 

5. fmhle calculus, which consists of the two lajt spe¬ 
cies combined. 

It is now about five years since I first met with another 
species, evidently differing from each of those bcfoie de¬ 
scribed. It was in the possession of Dr. Kcevc of Norwich, 
who obligingly gave me a portion of it for the purpose of 
examining its chemical qualities. It had been taken from 
his brbtber when he was five yeors old, and at that time was 
covered with a coating of phosphate of lime veiy loose m 
its texture, and consequently very soon scp^iatedf. This 
species is probably very rare; for, altliough 1 have omitted 
no opportunity of paying attention to any utininy concre¬ 
tions to which I conld have access, I have, to this time, seen 


♦ Pluh Trjifls, for 1810, -p, 223. 

e. ^ l-.v . t I am infonuvd, that aftwher stone formed afteiward m the bladder 

h'lne witn a , 

K ov* centre. this boy, and that beditd >p consequence, Without sublmttint; to the 
operation a second tune. 1 he stone found m his bUddet afier dt^th 
consisted principally of uric acid, but was pecuhar in onp rfvpetst, as rts 
centre was hollow by the removal 6f some more soluble substance, of 
which the nucleus bad consmed. 

only 
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only one other specimen of the same substance. This last' 
ill in a collection of calcnll belonging to Hospital, 

given by Mr. Lncaa, surgeon to that institution, having 
been formed partly by his father, and partly by himself, 
in the eourse of their practice; and according to the pre¬ 
sent arrangement, (which, it is to be hoped, vriU not l>e 
altered) the calculus to which I allude may be found by refe¬ 
rence to No. 46 of that collection. It was extracted by the 
usual Operation feom a man of 30 years 'of age, of whom 
no record is preserved, esccept that his name was William 
Small. It weighed* when entire, 270 grains* 

In appearance, these calculi resemble mote neatly the Description of 
triple phosphate of magnesia than any other calculus^; but 
they are naoce compact than that compound is usually found , 

lobe: notcoivsisting of distinct laminae, but appearing as 
one mass confusedly crystal]li^ed throughout its substance* 

Hence, instead of having the opaci*^y and whiteness observ-' 
able in fusible calculi, which consist of a number of small 


crystals'*cemented together* these calculi khve a yellowish 
teuntraasparcncy ; and they have also a peculiar glistening 
lustre, like that of a body having a high refractive delisity. 

When this substance is submitted to destructive distilla-Results of its 
tion, it yields foetid carbonate of ammonia* partly fluid, diatiilatHia, 
and partly in a solid state, and a heavy fceiid oil, such as 
usually proceeds from animal substances; and there re¬ 
mains a black spongy coal, much smaller* in proportion 
than is found after the distillation of uric calculi. 

Under the blow-^jipe it may be distinguished from uric At^rion of the 
acid by the smell, which at no period resembled that of ^ ‘ 
prussic acid; but in addition to the usual smell of bufi^ed 
animal substaoccs, there is a peculiar fVelor, of, which V 
capnot give aeonect idea, as 1 know 110 smell which it caa Piculiar smeli 
be said to lesttttible. 


Tins species of c.ilculw'i is so readily acted upon by the Acted on by 
generality of common^ cliemmal agents, that its* character 
may pel haps be most distinctly mailced by an eiiUttieratiou ' ** 
of those feeble powers, that it cati resist, * ^ 

It IS not dissolved^ (excepting in veiy small proportion) by'Excepuoj 
water,,by ulcoiiol, by acetic acid, by tartaric acid, by ci¬ 
tric acid, or by ‘tataiaied c^ibonaieof ammonia. 


The 
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Solvents. The golfents on the contrary, are far more numerous. It 

Ac«i. is dissolved* in consitJerahle quantity, by muiiatic and, by 

nitric acid, by sutphuric ocid^ by phosphoric a<^id, and by 
oxalic acid* 


Alkaline. 


PteelpiUles 
tioni acids 


Mid allcstis. 


Forms ti^itals 
Willi acu». 


a»d with alka* 
Jis. 


It is also dissolved readily by pure alkalioe mcustrua : by 
potash, by soda, by ammonia, and by bme water. It is 
even dissolved by fully saturated carbonates of potash or of 
soda. Accordingly, these alkalis are not so cohtenieut for 
the precipitation of this’matter from acid solutions, as the 
carbonate of ammonia, which is not capable of redissolvmg 
the precipitate, though added in excess* 

For a similar reason, the acids best suited for its piec'<. 
pitation from alkaline solutions, are the acetic and citiic 
acids. But the tartaric acid may occasion an appearance 
of precipitation, by forming a supertartrate with the alkali 
employed, 

Ihe combination of this substance with acids may he 
spade to crystallize without difficulty; and they form slen¬ 
der spicula tad^aUng from the centre, which readily dis¬ 
solve again in water, unless they have been injured by being 
in any degree overheajted. 

The muriatic salt is decomposed by the heal of boiling 
water, on acceunt of the volatility of the acid, and the rest 
are easily destroyed by a greater excess of heat. 

llie salt formed by combination, with nitric acid does 
not yield o\alic acid, and does not become red, as the unc 
acid does, when similarly Heated ; hut it turns biowu, be¬ 
coming gradually darker, till it is ultimately black. 

When the combinations with alkalis are evaporated, they 
leave small granular crystals; but as I was desirous of ren¬ 
dering my experiments as numerous as a limtted quantity 
would permit, the portion which I could employ in any one 
experiment was too small for me to attempt to determine 
the form of such crystals. 


FrectpvUied When a hot solution in potash was neutralized by distilled 
byTui^'w** vinegafi tlie precipitate did not immediately tfiTce place, 
but formed gradipslly during the cooUng of the liquor in 
minute crystals, some at the surface of the fluid, and others 
in flat hexaffo* to the sidcsof ^he vessel. The only’definite form, 

nal crystals.* which I could observe, was that of flat hexagouelplatex; 
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eSiS 


knt t cotjld discern notliing which. Cnsshled itiC to judge of 

the primitive form of the crystal. On the snrftice of the 

crt1cuiu<« heloncmg to Gay*s Hospital, some minute crys- perhaps cnb,c 

tala may he discerned of a different shape, being nearly wh«i ji>ure. 

eiihir. And it is iioasible, that the hemgOnal crystals may 

owe their tigure to a small portion of alkali remaining in 

combination. 

From the ready disposition of this silMtahce to unite Combined 
with both acids and alkalis, it would appear to be an oxide ; 
and that it does, in fact, contain oxigen, is proved by the 
formation of carbonic acid in distillation. The quantity of 
Cttgen present in the calculus is not, riiowever sufHcient to 
givi it acid properties, for it has no effect on paper coioared 


with htmns. 

I am therefore inclined to consider it as an oxide ; and Cystic oxtd**. 
since both the calculi, that have yet been observed, have 
been taken from the bladder, it uiuy be convenient to give 
it the name of cp5fic oxide, which will serve to distinguish 
it fiom other calculi; and as thi^ is unhk^ any ot|ier term 
at pre<«ent employed in chemistry, it is to be hoped, that it 
will not be thought to require any alteration. 

Since the peiiod of my first essay on gouty end urinary Mulberry c«l- 
concretions, the general rebults contained in it have been 
confirmed by others, ahd 1 believe are incontrovertible. 

BtttI am under the necessity of acknowledging a mistake in 
the analysis of the mulberry calculus, though not of much 
importance. An acid is mentioned to have arisen by sub¬ 
limation, and it was supposed to originate from a partial 
decomposition of the oxalic acid. But since pure oxalate 
of lime yrelda no such sublimate, it most probably arose 
from a mixture of the small quantity of uric add in the cal¬ 
culus’' then Under examination. 

In the analysis of the triple phosphate of tnagne^a, tbeie Mihtake lotbr 
is another mistake of morb consequence. In rsiy eiClectron ot t*>e 

from numerous exfveriments for ascertaining tht; presence of phste 
phosphorio aeid, 1 f^aVc the preference to One irf which ni- 
tratoof mercury was employed, on account of the facility of 
extrncring the acid from the phosphate of merbury by heat 
alone. IfeUt since the whole of the pltosphoric acid is not 
preoii^t«eod tiv nitrate of mercury, ialphate of magoesia 
’ Voi.,XXvili,-MAttcu, 18 U. <i will 
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«fil1 not be formed on the addition of sul|(>hanc acid) and' 
the magnesia cannot be obtained ^s^tarate by the same |>r<tw 
cess. 

ed to another. Ifc may hm'O been m conse(^tienC<> of ihjia Oversight, that n 

mistake on that subject boS occursedij ie( ibo siiccetding vo¬ 
lume of thelTtansactiOns. t ^ 

^akidus of a A calculns i9 dest.ribed> which had been talscn by 

flTOn'uuThme Thomas fiom th<^ blodder of a dog j and a ««nes of ex¬ 
periments are related, iVom which it was inferred to consist 
of suj^etphosphate of lime, and phosphate of ammonia. 
But from the appearance of thu calculus (whith was exhi¬ 
bited to libe society at the time when the paper was read) I 
was m^fh inclined to think, that the nature of it was mis- 
taken j| and upon full < onsideration of the experiments, 
they did not appear to me conclusive, 
wswwarifl ^ therefore obtained a portion of the calculun, and, by 
the following process, the earth contained in it was pioved to 
^i^ia, consist almost wholly of magnesia. 

It was dissolved, with the exception of a very small le* 
Indunm, by distilled vinegar. 

ThiJ^ whole of the phosphouc and was then precipitated 
by acetate of lead added to excess. 

Ibe hquof was then pouied off, andlsulphuiic and wa*? 
added, which precipitated the excess of toad, and at the 
•attictime formed sulphate of magnesia ip solution. 

iBy ev|tporation to drjnesg, tW acetic acid was removed, 
and by subsequent increase of heat, the sulphate of am- 
tnOnia, and exceina of sulphuric acid Were expePed. 


The residuum being then dissolved m water> and the 
l^iior suffered to crystalhze by spontaneous evaporation, 
there remained a quantity of sulp^iate of magnesia, that 
tlri^gbed ra|her more than the ^nantity of caicaluS taken 
$0t ^»e experiment. * 

Sapeiphos- ** Waa/videftt, therefore, that in thi* instance the cal- 
pXxiA' of lime ^xatpined did not consist of In^phda^hate of hme; 
* wspif^ertaaon to doabtufili^atbcr a oompmtndi 

t cuius, that H%"very!^ubl« in waWit* evei^lbrtoa a part of tt^norjr 

^ ^cohcnbmja.f ** " . r I 

rrftvHM* oi' ' Althou^ tbatii m 
sulyecf tooccippy thelii^b^Of this somMv. 

yktais • » 1 ^ 
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th<*lG‘»s one ?H 2 ^ffeatjon, with respect to the prevention of 
caiculoos Gompiaintsy so nearijr eonnected with my present 
9 Uh|ett, that I think it may deserve to be recorded. 

Since the white matter contained in the uiii.e of birds, Unc k id 
which IS voided along with their dung, has been remaiked 
by Mr. Yauquehay to consist priucipaUy of nncacid# I hove 
paid aome attention to the different propoition in which 
this matter is voided by diffeient jspecies of buds, to see 
how far it accorded with the diffeient qualities of their food. 

And I found, that in the dung of the goose, feeding wholly s-eemis pro- 
on grass, the proportion 4lid not seem so much as ttH thtf^quautiTy 
the w hole dung. In that of a pheasant kept in a Cage, and of ammal food 
fed on bailey alone, it was about tV part. In that of a 
hen, having the range of a garden and farm yard, and 
oonstquently procuring insects, and pos&ibly other animal 
tood, the proportion was manifestly much greater, and com¬ 
bined with lime. In the dung of a hawk, fed upon flesh 
alone, the quantity of matter voided in a solid state bears 
but a small proportion to the residuum of lAic acid, that is 
left bj the untie when dry. And irl the gannet, feeding particularly of 
solely on fisb, 1 have obseived the evacuations in some lu- 
stances to be mere uiine, for it contained no solid matter 
excepting the uric acid. 

It seems, comequently, deseiving of inquiry, what changes Hence cjilcu 
might b< produced m tlie urine oi any one unirnal, by such 
alterations ot diet, as its constitution would permit, for as prt-fw «vtg»- 
far as any luleience can be draw'n iroxu these vat leties, which 
natuially occur, it would appear, that pel sons subjecrt to 
calculi, consisting of uiic acid, as well as gouty peisons, m 
whom theie is a redundance of the same niattci, have mmh 
reason to prefer vegetable dii-t; but that the preference 
usually given to flsU above other kinds of aniaial food is 
probably erroneous. 
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IX. 

<« 

Comparatire Analysis of Gum Resins: by Mr. IIekut 
Buaconnot, Professor of J^atural tlisioiy^ 4'c- 

(Continued from vol. XXVII, p. QIO.J 

V 

Art. II* Analysis of Gamboge, 


of 

•)» gamboge. 


PlOtU.C*'. of itH 


€oi!. 


truAt«d with 
a)<rohol, 


Sect, I. JlF gambogebf> eicpo^edto the flame of o candle, 
it swells up; ami burns like a resin. Heated in a capsule 
It emits R peculiar ainell, softens, and is decomposed bcfoie 

It melts. 

Fifty giam. [773 gr*'.] exposed to distiilation produced 

J«t, a brown watti, tontaiiung einpjremnatit Hcetic acid : 

ttd, u sniall ijuautity of a light od; 

3‘J, afterward came over in considerable quantity another 
Oil, heavy, thict?, and brown. 

In the ictort remained a light coal, weighing 6 gram. 
[123'5 gis]. It was incinerated with difliculty, and left 5 
decig, [7*7 grfc] of ashes, which jielded 2 cent, [0*3 of a gi.[ 
of potash in part sulphated, 4 cent. [0*6 of a gr.] of phos¬ 
phate of lime, 6 cent. [0’9 of a gr.] of carbonate of bine, 
and 3 dec. [4*ti grsj of quartz sand, containing a little 
cliari'oal, and fcOine traces of oxide cf iron. No arnmonia 
was found in the liquid products. 

6Vc/. II. Twenty gram. [309 grs] treated with hot 
alcohol and liltend. What lemained on the filter, after 
being well wadied with alcohol, was a grayish substance, 
that dried with difficulty, and w as then bi ittJe. In this state 
jt weighed exactly. 4 gram, [6l*7 gis]; had a faiut taste, or 
was nearly insijiid; and dnsolyed entirely in waiter, except 
m decig. [T'S gr.] of impurities. The solution leddened 
litmus. Evaporated to dryness it left a tianspareat, friable 
residuum, rcserabling the high coloured gum ©f the plum- 
tree, burning like it with little fluine, and leaving a consi¬ 
derable quantity of a compact coal, in which was tome 
phosphate of lime. 

The alcoholic solution was red, Evaporated to dryness 

it 
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it afforded l6 gram. [<247 grs] of resin< This was trans¬ 
parent, red, without any perceptible taste, and pretty de¬ 
cidedly electric by friction*, When powdered it eiBitted a 
pecuhar sm^ll, and assumed a bright yellow coloor. 

On poming water Into a satnrated solution of this resin prcc-pitatfedbjr 
in alcohol, there is a sensible evolutioi^ of heat, and a uni- 
form, yellowish, milky liquid is produced; while most other 
resms are precipitated from alcohol in clots. 

Sect. Ill, Solution of potash acts very quickly on the »nd artrd on 
resiH of gamboge, paiiiOularly if heated- The result is a kt 
red liquid of an oily appearance, in which the properties 
of the potash are neutralized. On evaporating this com¬ 
pound almost to dryness, it crystallizes like the solution of 
aloes. 

The soap or saponule of this re'^in is of a deep red ap- Soap from It. 
proachitig to black, and feels grea*,y between the lingers* 

When dried it is friable, and resembles a resin. It has the 
t.i^te of rancid fat, leaving a slight sensatiori of acrimony at 
the root of the tongue. It is easily soluble in Wat4r, with¬ 
out rendering it tuibid. Acids precipitate this solution in 
such abundance, that the whole becomes a thick eoagiilum 
of a fine jellow colour. Lime-water throws down from it 
a fine orange coloured precipitate. Earthy salts and most 
solutions of the white metals likewise produce yellow pre¬ 
cipitates in It. It precipitates sulphate of iron brown, and 
nitrate of copper green. 

Sect. IV. Ten gram, [154*4 grs] of the resin of gamboge The resm 
were put into a retort with 80 parts of strong nitric acid 
the ‘ihops. As soon as the retort felt the heat of the 
red X ft pours at o‘»e, the intensity of which soon disappeared* 

The first product was returned into the retort, and the 
operation continued, till the matter waS dissolved, and the 
solution reduced to the consistence of a sirup*. On cooling 
a mass of lamellar crj’stals was formed, enveloped in a vis- 

A 

• The product of this dkiillation, bein^ ihoronghly saturated with proiliu t r*f 
chalk, anddisuUed anew, yielded a slightly acid liquor, of a very pua* the dist.lU* 
gent smell, and bitter to the taste. Alkalr gave it a light yellow tinge. 

On adding anlphste of iron to this mixture a precipitate was formed, 
which was completely soluble in aetds; so that there was no prussic atid 
in thfe t'Auid, but 1 am not fully acquainted with its nature. 


cid 
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rid The whole being d51ut('d with a quantity of 

water, » sedunent was formed, which, when well washetl 
and dried, wtightd 1*3 giam. [20 gt^s], 

Thlb matter is of a jellowish colour, and bitter taste. - Tt 
IS partly soluble in briibng water. On coohng the solution 
grows turbid, and lets fall a portion. The tillered solution 
IS of a reddish yellow, froths when shaken, reddens iid’usion 
of litmus, IS rendered of a deeper' colour by the addition 
of an alkali, and forms a slight precipitate alter some time 
with sulphate of iiou. 

Ou bnrniug coals tins substance does not melt so easily 
as the resin, diffuses a fragrant smell, and leaves a .great 
deal of coal. 

It corhbines very well with potash and spirit of wiue, 
forming with them tiansparent red solutions. 

Nitiic acid, heated gently with it, dissolve it, without 
ftCcasiDiiing aay sensible alteration. Water pioduces a co¬ 
pious white cof\guluin in the solution. ^ 

A rcbinoamer. From' these piopertics I think I may faiily consider this 
subslarjre'as a particular species of soluble factitious lesnio- 
amer, combined with a yellowish rtsunlorni bubslance in- 
soluble in water. 

iPimliiceof the The acid liquor and waters of elutriation wnc boiled 
inotl.er waters, Hny nitric acid that might remain ; and 

the residuum, was diluted witli water, in which u sinull 
quantity ot potash iras di-solved, w-hioh sepanited 4 dec. 
[6 grs] of the yellow resiuiform substance. The liquor 
being again boiled down, then treated with alcohol, and 
ffltcred, left 1 gram. [15* t g s] of very white superoxalate 
qf pettash. ’‘'be alcoholic solution produced on evaporation 
. 3 gram. [40*3 gis] of bitter matter, soluble in water, and 

containing nauhe mckI. 

Th^ roMi} nrt- V. I diluted some of the ream of gamboge in fine 

ed on bv oaI- ponder with water; and passed into it a stream of oximu- 
munuticga^ . , ‘ , , - , 

natic acid gas, to try its effect on the, colour; and in tact 

It dc^i royed its 6ne yellow. The milky liquor being boded 

,down, then diluted with water, and filtered, left on the 

filter a substance, which was washed with boiling water, 

tin whot came' off would no 

lowing were its properties- 


longer redden litmus. The fol- 




Product, 
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It is pulverulent, of a pale, yellow colour; and without Properties of 
any perceptible taste. It crackles between the teeth 
an insoluble salt, and boiling water will ndt dissolve it. It 
IS very little fusible, and emits no smell, till it begins to 
bo decomposed; but if it be set on fire, or thrown on burn¬ 
ing coals, it emits pungent fames of*muriatic acid. 

Weak acids separate nothing perceptible from it; but with 
concentrated acids chai coal and muriatic acid are produced. 

, Combined with fiotash the compound has a pleasant 
soapy smell, and uitiate of silver throws down from its 
solution a precipitate partly soluble in nitiic acid, 

I di-^tillcd d gram. [Q'S’C grs] of ihm substance in a small Distilled, 
retort, which was htjated to redness. The product wa@ col¬ 
lected in a few decigr, [about | of an oz measure each] of 
V atcr, which, being examined toward the end of the distilla¬ 
tion, was very sour, and hud the smell of muriatic acid. 

To tins water! added nitrate of silvei, which produced a 
copious curdy precipitate of muriate of s^ver. This pre¬ 
cipitate weighed 5’4 gv. [83*4 grs], which would contain 
J’35 gram. [20*84 grs] of muiiutlc •acid, acqoiding to the 
proportions given by Bergman of 25 acid to 75 oxide*. 

In the retort were left 2*1 gram. [!i2‘4 grs]* of a tumid 
co'al. 

Hence it follows, that 100 parts of this acidiferous resinous 
substance were composed of * ' 


Dry inuriatic acid. 

* 22*5 

Charcoal. 

. 35 

Oxigen, hiilrogen, and carbon 

. 42*5 


100 


lt4 com]/oa«n^ 
parts. 


Sect, VI. Thus it appears, that gamboge is a true,gum- 

* * ° " 1,11 guia.r*- 

resin, since we find in it a peculiar resin very vwell marked, sia. 

and a gum vesemblingj*that of many of our fruit trees. • 


* This certainly estimated the acid too high. From 19 to 19-5 per 
cent of acid* is the most that can be allowed, according to the experi* 
sicats of several of th® most eminent modem chemist*. C. 


A»t. 






Kuphnibium 
from different 
plains. 


Action of heat 
on U. 

Boiled in w'a- 
ter. 

FropoftifS of 
the 


solution. 


TJoiJt'd in alto- 
hoi. 


Peposit from 
the alcohol on 
standing. 


STOiilar to wax. 


A a?* III. 0/ ^uphorbium. 

Sect. I. The Dutch have their eujsht>r1bu)t» froflt Mala¬ 
bar, where it flows froAi'the euphorbia“4tvtit|itoruih ; that 
used in England is fro*!! the euphorbia ranariensis*, which 
furnishes the euphorhiura used.in France, as Mr. tiraconnot 
had an opportjuuity of hatisfying hiiubelf, by flnding several 
branches of the tree among the specimenb he examined. 

S&ct, 11. Euphoibmm, wherr-exposed to a gentle heat,* 
softens easily, and (oses a twentieth of its Weight in moisture. 
I boiled 4 gram. [ 61*8 gis] in 106 gram. [1.944 grs] of dis¬ 
tilled water, The filteied hquov left an insolublesubstanre, 
which, when dried, weighed fl giaiu. [46'3 grs.]. What 
pass(td through was of an amber colour, and had a bitter 
taste with a slight degrf-e or acrimony. 

This solation reddened infusion of litmus. Oxalate of 
potash threw ilown from it a pretty copious precipitate of 
oxalate of hmc. IJJ it rate of leal formed in it a white pre¬ 
cipitate eUltrely soluble in distilled v.uegai. Lime-water 
rendered it tnrbiil, an^ occasioned a yellow precipitate, 
which vinegar dissolved. 

Sect, in. I boiled 20 gram, f0O8*8 grs] of enphorbinm 
in 90 gram. [1389‘6„gr6] of alcohol at SG* [spec, gr.iv. 0‘8.87j» 
which was sufHeient to dissolve all the parts capable of so¬ 
lution. This solution filtered at a boiling heat left u sub¬ 
stance on the filter, which, after being wejl washed with 
alcohol and dried, weighed 6*4 gram. [98*8 grs.] 

B, Having mixed together the alcoholic solutions, which 
had grown turbid on cooling, and let them stand ay rest 
for two days, a cousider.ible quantity of a white, granular, 
and somewhat gelatinous substance was deposited, which, 
being washed with alcohol aad dried, weighed 4 7. gram. 
[72*5 grs]. 4t still retained some alcohol, which being 
driven off bjr boat, only 3*4 gram. [52*A grs]' remained. 
This substance waur Semitransparent, capable of being in¬ 
dented by a hard^body, softened readily between the fibbers, 
was almost wholly volitalized on a redbot iion, and com- 

* According to otir coUcgR,who have readautted it into tfaeir laiit Fhar- 
tnapopiiria, from the euphorbia ofhein^ram. C. 

ported 


/ 
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l> 9 rte<l itself lik^ bees wax, which it reeteoiblea in‘smell when 
oaelted or burned. This wax of ettifjborbintn retained a 
i»Iig;ht dt'ji;ree,of acrimony* no doubt because it had not 
been s«^cient*y washed with alcohol. I made a taper of 
it, which burned with a very clear ilume. 

C, The (>‘4 gram* [9S*8 grs] insoluble in alcohol {A} were Xhe mattei in- 
heated to the boiling point m 100 gram. [1544 grs] of dis- ab 

tilled water.. The filtered U<]|uor left behind little bits 
of wood und thorus, w'hich when diied weighed !i*7 dec. 

[4'17gr4 

Z>. The aqvieous solution (C), being evaporated, formed and evayo- 
a varnish on die, surface of the glass. On evaporating to 
dryuess a brittle substance was obtained, which separated 
in micaceous scales, did not attract moisture, and weighed 
4*1 gram. [G3.3 grs], winch I perceived at once to be malate 
of lime*. In fact, on heating thi^ substance with diluted of lime, 
sulphuric acid, I obtained, 1st, very white sulphate of 
lime, which, after being washed and di ied, weighed l*G gTam. 

[24 7 grs]: 2clly, an aci^, which alcohol dis.solved, and from 
which it bcpaiated 5 dec. [7 grs], of sulphate of lime. 

The solution, being evaporated, protluced 2 gram, [30*83 
grs.] of malic acid, retaining a little sulphuric acid, which 
was separated by barytes, 

Malate of lime therefore appears* to exist in tolerable Thi^ mlstafceu 
quantity in the mnlky juice of the euphorbias; and it 
this salt, which the older chemists mistook for a gum in the 
euphorbium of the shops, and which Mr. Laudet has cou-and extract, 
founded v\iih extract. 

E, The alcoholic solution (B), being evaporated to dry- More wax ob. 
ness, left a residuum weighing 8*3 gram. [128 gis]. T'his 

was treated with cold alcohol, which dissolved the lesinous 
parts, and farther separated 4 dec, [G*2 grs,] of wax, 

F. This solution being evaporated afiesh, a resin was ob> Ko^tn; mixed 

tamed, that attracted moisture from the air in a small de- ot 

gree. This was owing to the presence of malate of potash, ^ 
which I obtained by beating the resin with distilled water. * 
When'wejJ dried it weighed 4 dec. [6*2 grs.] 

* I have already made known, that the rirlnu<;, which is of th^ family 
of caphorbias, contains malic acid, iiputralizihg a large quantity of pot¬ 
ash an I hme, 

C.^Th« 

\ 
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l*r«pai ties ©f 
ti>© resin. 


iTwiponont 
yaitAof eu- 


M>rrb dii.> 

TjJtU'ti dioLktf. 


Cml. 


C. The re«in of eopborbiuoi has a reddish transparency, 
and extj-ecne acrimony, whtfiice it may be considered as « 
violent poison. U becofoes electric by fiiction, 41kaUa have 
no seiisiihTe action on it. Sitlphurtc’acid dissolves it cold. 

• f 

Treatctl with nitric acid at a heat of 20* [77* F.] it softens, 
grows yellow, and begins to decompose. By increasing the 
beat, a complete solulion is obtained, which, when evapo¬ 
rated, yielded a great deal of yellowish resiniform matter, 
a soluble resmoamer substance, and some traces of oxalic 
acid. 

Sect. IV. From these experiments it follows, that 100 
fKirts of euphorbiiim are composed of 


M^iiter. 5 

\\’ux j{) 

? . Woody matter .......... 13‘5 

Maldte of hiHC ..20.5 

potash ....... 

li»esm .. 37 

Loss.. 3 


• 100 

Art. IV,--~^na/y^’s of Myrrh, 

1. Thirty gram. [4t)3*2 gra.] of myrrh gradually 
heateil to redness in a retort yielded 10 gram. [154.4 gra.J 
of an empyreumatic, heavy, brown oil; 10 gram. ■[154'4 grs,} 
of a red liquid, that changed sirup of violets green, yielded 
ammonia when mixed with potash, and acetate of potasl\ 
misted with oil when evaporated. 

The coal left in the retort occupied less space than the 
myrrh itself, was compa^l, iridescent, shining, and weighed 
7‘-5 gram. [112 grs.] Being icuierated it produced 1*6 
gram. [24’7 g’rs.] of white ashes, which furnished by elu- 
triatlon 7ct*nt. [1.08 grs.J^of sulphate of potash mixed with 
a small quantity of subcarbonate. 

The part of the ashea insoluble in water dissolved com¬ 
pletely in nitric acid with effervescence, carbonic acid being 
evoived mixed with a Utile sulphuretted hidrogen, arising 
no doubt from the decomposition of a small quantity of 
Rulphate of potash by the lime and carbon. The pitnc sq.. 

lution 
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lution coTitpuied nothing hut lime, which was separateil 
eatiroly by subc arhonate of potash. 

Sect. 11. A, Fifty gram. [7!?2 gts.] of rayrrh disiilli;*cl 
with water yielded a produft having the smcU of the myrih, water, 
and ill vvliieli floated a little volatile oil. 

ij. 'llie residmun of this distillation being thrown on a 
filter, the liquid was u long time in passing through. The 
muttei that did not diasoive was well washed with boiling 
water. 

C. '“I'he several liquqrs, being mixed and evaporated to Gum. 
dryness, lelt 2d gram. [^355 grs.] of a red transparent gum, 
bitter to the taste* 

1. Tins gum reddened infusion of litmus. Its prapertics, 

2. Treated with boiling w'ater it dissolved only in part. 

AA^'liat remuiiitd was a substance of a gummy appearance, 
and was peilectly insoluble tven in dilute acids. It was 
bulk}, hecatnc brittle when dned, and afterwaida swelled 
up in boding water without dissolving. Tins insolubility 
aiquiied liy the gum of m\i’h appears to be owing to heat. 

3. The gum of myrrh yielded by distillation subacetate 
of urnmonm, some oil, and a coal, which incinerates very 
easily compared wnh those of animal matters. 

4. Treated with dilute nitric acid, and gently heated, it 
gave out carlionic acid gas mi>ed with nitrogen ; a yellow 
llocculent matter was d*^P^'’ded, which soon disappeared; 
and, the liquor being evaporated, oxalic and remained, 
miKed with malic acid, and a bittei yellow matter, which 
did not detonate, 

5. Oxalate of potash threw down oxalate of lime trOm 
the solution of the gum. 

6. Lime-water m excess did not alter its tiarisparency, so 
that it contained neither tnalic nor phosphoiu* acid. 

7. Neither decoction of galls nor ovunuriatic acid occa¬ 
sioned any change in it. • 

8. Several metallic solutions, as thbse of lead, rncrcuty, 

and tip, form copious white precipitates in the aqueous so¬ 
lution of this gum. , 

The precipitate produced by nitrate of lead in 23 gram. 

{355 gra.] of this gum dissolved in'water weighed 30’2 gram. 

311*8 grs.]. It was of a reddish colour, like royrrh, and 

seinitrapa^rent 
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scrnttranspapento BoiTiagf ivtfter oi»ly divided it; but, <>a 
addingj gradually weak sulphuric acid to a very slight ex¬ 
cess, the clots disap{>eaFed, 'aud it was filtered. Wbatre- 
xnuiued on the filter, nrhen well washed and dried, consisted 
of 5‘S grarti. [81*8 gT»*} of sulphate of lead, containing 
4 gram, [61*76 grs.] of oxide; which had b^rl combined 
with l6 gram. £^47 gff..] of the gum, tlwit were reohtmned 
by evaporating' the hquor separated from the sulphate of 
lead. This gum, which retained an excess of acid, yielded 
Tteither malic nor pboljphoric acid ;>vhen treated with alco¬ 
hol; which led me to suspect, that the lime contained in 
the gum of myrrh is saturated by acetic acid ; and perhaps 
also by carbonic; for, if aulphuric arid be poured into a 
solnpoo of this gum, a slight eficwesceuce takes place, and 
a precipitate of sulphate of lime. 

We see from what precedes, that the gum of myrrh is 
wot entirely separated from its solvent by the nitrate' of 
lead; since of die 23 gram. [355 grs.] only 16 [347 grs.} 
fell down with the oxide. Thi^ rawit have been owing to 
the nitric acid set free; for a salt of lead surcharged with 
oxide, as the subacetate, precipitates almost wholly the so¬ 
lution of l^e gum of mynh, and entirely, if a little alkali 
be added to the mixture. 

friF psrf in^o- What remained on the filter (B.) was heated with «l- 
jubk'H. %v„ier cohol, which dissolved all the resippua parts, and left be¬ 
hind a soft, transparent, substance, insoluble in boiling 
water, and weighing when dried 6 gram. [92.6 grs.]. It 
bad all the properties of the gummy matter already men¬ 
tioned. 

' JB, The alcoholic solution (I?.), mixed with the spirit 
used in washing the filters,yielded on evaporation ITS gram. 
[ 177.’6 grs.] of a brown resin, with an aromatic bitte^ taste 
like that of myrrh. 

1. This rdsin softens easily between the fingers, melts at 
48® R. [140® F.], and does not become electric. 

2. It emita an aromatic smoke while burning, and yields 
on distillation the same products as resins. 

3. With potash it forms a kind of soap, the aqueous so¬ 
lution of which passes turbid through the filter. 

4* On 6*5 gram. [86 grs.] of this resin of myrrh were 

poured 
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poured 33 gram. £509.5 of nitrio ,aoid at 38", which 
turned the resin hlAckivh. The mixture being distilled 
emitted red vapoury, but not very abundantly.' After hav* 
ing obtained a product of about 20 gram. £309 grs.] from 
this solution, the jretoit vros removed from the 6re. A re« 
siuiiorm substance of an orange colour floated in it, which, 
when washed and, dried was of a pale yellow, and weighed 
1*5 gram, £23 grs-J* It was pulverulent, bitter, not very 
fusible, partly soluble in water, and formed with potash a 
saponaceous compound, which ^ssolved very easily,in water, 
gning it a red colour, without any diminution of its trans* 
pareucy.* This resiniform substance contains a great deal 
of carbon, and is sensibly altered by mtnc acid, which only 
dissolves it. In other respects it compoitsr itself like the 
resin of gamboge treated with nitric acid, ' ^ 

The nitric solution, on which this substance floated, being 
evaporated to drjness, left a residuum, which being well 
washed, furnished 1 gram. [15*4 grs,] more^of the resini* 
form substance, which had been kept dissolved by means ‘ 
of the nitric acid. Lime-water in excess added to the wa¬ 
ters of elutriation separated 1*2 grain, [18*5 grs.] of oxalaie 
of lime mingled with a small porUon of mulate. The super¬ 
natant liquid contained a bitter yellow matter. 

Sect, HI. From these experiments it follows, ihal xnVrrh M/'rh esn^U' 
consists principally of a gum different from the common * 

kind, the leading properties of which are 

1, To acquire a degree of cohesimi from the action of Its tlnof eba- 
heat, wlien its solutions are evaporated, which renders it 

partly insoluble in water: 

2, To give out ammonia when distilled, and nitrogen gas 
when acted on by nitric acid; winch gives it an ati^nity to 
animal substances: 

3, To decompose solutions of lead, mercury, and tin,, 

and unite with their oxides. , 

Myrrh contains likewise about 0*23 of its weight of a very 
fusible bitter resinous matter. 

{T» be continued.} 
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SCIENTIFIC NEWS. 

Royal Society of Rdinhurgh. 

?voy»i Society the 7th of January Sir George M*Kenai1e contloiieJ.'' 

•t Ldiuburgh. account of the'Mineralogy of Iceland, and desoibed 
sotite very curious geological facts. 

On the Qlst he eoncluded.hia tninOralogical detail, with 
an interesting description ofc Mount Hecia and other volca* 
nic districts. Jn this paper Sir Gecirge made some lernaiks 
which tended to place obsldiarKand pdmice lu u conspi¬ 
cuous point of view, as relating to the different theories of 
the Earth, and clearly proved their origin to be ign'^ons, a 
position which has hitherto been denied by Werner and hi& 
pupils. 

On the 4th of February Dr. Brewster reatl an ingenious 
paper on the loss of the comet of 1770.—Sir Geoige 
M'Kenzie described some remarkable hot springs in Ice¬ 
land. To one of these be gave the name of the alternating 
Geyser^ as it spouted from two distinct orifices evidently 
connected within, but only fiom one at a time, the opera- 
tioHs of w|^ich alternated with those of the other at regular 
intervals of time.- 

On tbelSth Professor Pla\fair read pait of a Biogra¬ 
phical Memoir of the late Jphu Robison, LL.D. and Pro- 
iVssor of Natural philosophy in the University of Edinburgh. 
Mr. Allan coinibunicated a Utter from Dr. IJcnry, of Man¬ 
chester, describing the position, of some singular masses of 
u substance apparently composed of wax and resin, which 
had been laid bare by a late overflow of the ri:*er Mersey, a 
little below Stockport, about three feet under the soil,, and 
suxiposed to }>e the lefuse of some manufactory, of which 
no other vestige or lecoUection now remains, 

Geole^teal The First Volume of 'the Transactions of the Geological 
Svcivty. Society, in 4to, with many plates, is in the press, and will 

bs ready for publicatiou iu liie .month of May next. 
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TO CORRESPONDENTS. 

i , 

Philochemicus does not seem to l>e awivre,' tliat the ob¬ 
ject of the galvanio troughs he mentions was to get rid of 
the cement, all the disadvantages, of which recur In flic 
plan he proposes. Any danger to he apprehtmded from 
the use of earthenware or glass m&y readily he obviated by 
the simple and cheap defence of a case of common wood. 

With regard to the use of the word particle, when he de¬ 
fines it, in one ptace, the saiallest portion of any com¬ 
pound substance into which it can be rtsolved without 
decomposition; and, in another, llie bnialicsf portion of any 
compound body, which we can procuie by mechanical 
means; these two definitions aie obvious!) not consistent 
with philosophical precision. The. fact Rppears to be, 
that the word particle, or suiaU pad, a wpul with u cer¬ 
tain laxity of signiHcation in common use, cannot well 
therefore be confined to one piecise and dciiniie meaning 
on all occasions; but like many olher terms, will have lU 
exact sense lo be determined in general by the context. 

L. O. C,’s paper will be inserted the lailiest opportunity. 

As a lequest formerly made a[)peais not to have been 
Rj en, or to have been ovoilooked, by some of my more 
lerent correspondents, 1 beg leave to repeat it. It is, that 
they would leave in their uianusciipt a margin for theiu- 
aeition of the side notes. It is also desirable, that, wnen 
a paper reqmies drawings for its lilustration, none of it 
ahould be'wrdlen on the back of the drawings# 


METEOROLOGICAL 



METEOROLOUlCAt. JUUKiSAL,, 

For FJ^SSVARY. J811, 

Kept by ROBERT BANCJK5, Mskthimticml Inuttomeot Maker, 

in the Sf rakd, London. 




A 


JOURNA 

or 

NATURAL PHILOSOPHY, CHEMISTRY, 

AND 

THE ARTS. 


APRIL, 18X1. 


ARTICLE I. ' 

ObscriatioTi<i and Expmments on the Alkalinf Metalloids \ hy 
J. Lectu/ar vn Chemutry, Edinburgh. 



To Mr. NICHOLSON. 


jnHE specnlntion rfj'ard to the nature of the metal- Bcrtlioll^r’s r€. 
lie bases of the alkalis, which I vcntuie to suhnui to yonr niark"; on wa-’ 
readers in tlic followmtr patres, orcnrred to me some uioiitiis 
ago, on perusing a papei h} ^Mlliollet m llie ‘2d volume of 
the Memoires ueil, on t!ie o\i-,ten( e ol < umbined va-« 

ter in pot»^h. Having onlv lately Inul it in uiy power to 
jieiloiiu the expninn'iits eonnirudwith the iiiv'estigation, 

I now transmit to 3,011 a geneial aeemint of the results, 
which may not ptrhaps be without intereist in the present 
state of chewiu .d u qunies. 

In the mcmoii to whieh 1 allude, Berthollet relates expe- which catinot 
riments, winch appear to prove, that potash prepaied by b^^^xpelled W 
the usual pi'occb*! contains a considerable proportion of wa¬ 
ter, from which, while it exists in an insulated state, it 
cannot be fited by the application of heat. The heat at 
VoL. XXVIH. No. April, 1811. H first 
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i^rst dissipates a portion af the water; but ia coutlanlng the 

application of it, the potash rises in vapour before the 

whole of the water is expelled. Hence Berthollet found, 

tlrat potash in this state }’ielrh,, whnri it is mixed with iron 

filings, and exposed to a sudiciently elevated temperature, 

a large quantity of hwh'ogt'u tfas. From this it eppt^ars 

evidently to contain water; aud fro.n the results of its coru'* 

binntion with mutiatic acid he inters, that the quantity 

amounts to 13*64 in 100 parts of potash which has been 

kept in fusion until it i ises in vapour. 

rill'. appArcmt- Admitting this, it a’ppears to lead to conclusions iocom- 

Iv incwiupavl* pmiijjg -(vith the th« orv, whn h has usually been received, 
blewith the ^ , r ' r t , ' » » t 

theory of the ©f the decomposition of potash b} g.tl arnsm. Ill this de- 

oecomposition composition oxie-cn is epvcn out at tin* positive side, and 
of potash by ^ i i r- ^ 

ealTatnsm, potassium appears at the iit-gative '-'.'ic'; and according ta 

the theory given by Mk ivy of tins experiment, this ia 

owing to the decouiposiUmi oi tiic alkali—the potassium ia 

its base,and the oxigen the piincipk*, with winch this bast 

bad been combined. 

S', the water But if the existence of water ni potash l»o admitted, the 

‘houldb# results are not conl’ornrible to this theory. Tins water, 
<l«rompOCfd, , rr > • - r 

but no hiJro. there can be little ikishi, laiist -^iille! deeompofition Irorn 

jpnIS «vo'ved. the action of galvuiugm upon it, its oMgen will be evolved 
at the po-*itive pole, and it^ ought to appear at 

the uegalive side. Ko such evolution of hidrogen howeier 
I, to be obsened in the common mode of inaknig tiie expe« 
riUK-nts; and I^fi. Dtny, by whom it has been executed 
with so much lare, ind on so Kugi a scale, has ruiiarked, 
that at the regative &uif.i<e tftie is no libeialion of elastic 
fluid, nothing l/cii gprodiutd theie but the inetaliio globules. 
It appeals ihendore to follow almost us a nocessaiy conclu¬ 
sion, if tiie exisbrnec of water m potash be cstalihshed.^ tbat, 
since hnb'ogi n does not apfUMr in its in iiiaLed form, it must 
enter into the compo'-iiiou of the i.ietallio matter, which 
ap})ears at the negative side, and of eoiii‘’e a tl-ffcrent view 
must be given of llie o[um ntion fioni that which regards it 
as a mere decomposition of llie alkali. 

S,npip,t nintlc Tliere are several modes of investigation, by which the 

of iiiTcstigat inquiry with legaid to tln<5 may be prosecuted. The sim- 
inf this point, , " . ' , p I 1 1 1 

plcflt expertmciit however, by vhicn light may be thrown 
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oh it; and which, as it appeared not diiBcuIt to esrecwte 

with accuracy, I preferred ;'^i8 th BsccTtain the nature of the 

product of the oxigenation of potassium. It was ascertained 

by Mr. Davy, that, when po+asaiura combines with oxigeir, 

it forms solid, and apparently uousually dry potash. Now if 

potassium IS simply the base of the alkali, forming it when 

united with oxigen, the poUish forined in this way niu‘^t be 

the pure alkali; there is no sov^ice whence any water can be 

communicated to it, and of coui’-e it Cahnot contain that 

portion of water, which is essential to the potash prepared 

by the common process. But if it be found to contain 

water, it may be inferred, tlmi hidiogeu had existed in the 

composition of potassium, which, co^rbiniug with oxigen 

during the combustion, formed this water. 

Mr. Davy had percened Uie iinpoitauee of the inquiry Mr. Davyds 

with legard to the piesenee of watei lu potash, and endea- 

. , 1 . f , 1 1 Ui^arviiess of 

voiired to detciminc the ulation of toe dryi^ess of the pot- potash formed 

ash formed fioin potassium to that existing in some of its b®"* potas- 
. * siuni 

saline condjinations supposed to be free from watei*. Ber- * 

thollct had inferred, that potash which had been in fusion 

parts with 13*Sq of water wlu'ii it enters into combuiatiou 

with inuiiatic acid. By converting potassium into muiiate 

of potash in mnnatic aci«l gas, Mr. Davt'^ obtaii»ed results, 

whence he inferred, that the alkali, winch Berlbollet had 

taken asa standaid, contains <) per cent more wiitei tfan that 

existing in tiie potash (oune<l by the combustion of potassnuii 

in muriatic acid gas, so ihal the fused jiotash of Berthollct 

contains consequently ne ar QJ i*er ta at oi water; and he 

adds, that, from Lis .t oh iM iin ons, nota-h kcjit for some 

tniiein a red he it ccjuKiius 1<j oi 17 ju’i ev ot <.| water, taking ' 

the potash foiined by* the t-on.bnstion of potuisiuiu us the 

dry sttiiidard. 

These concUisioua hoveever become uncertain in conee-liable touncer- 
quence of the ditVeicnt tticory. wh‘th IMi. Davy has pro-*^^”***’*' 
posed oai the action of nrinii ‘tic acid gas on potassium ; they * 

are liable too to the urn ertaintii's, vvh'< h arise from the diffi¬ 
culty of cMimiit.ng the qiiautiiv of water in muriatic acid, 
and the subject m ist be investionted under another foim. 

The following appeared to me to be the simplest mode of Comparison of 
experiiueut, that in winch the conciu^iun is mosrt direct, 
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of fused pot- »nd the investigation least liable to erroar—'to detcrnotue if 
^ and potash there is the same quantity of real alkali irt the potash 
uni. formed by the oKigenation of potassium, arid in the potash 

prepared by the ui^al process, and which has been kept ipi' 
fusion, by comparing their powers in neutralizing an actd. 
The difference I dissolved 10 grains of pure potash prepared by the nsuhl 
very trivial, process, which hhd been kept in fusion in a low ted heat, in ‘ 
half an ounce of yirater, and neutralized this by the addition 
of nitric acid previously diluted with 'SO pdrfs of water: 
l6s grains of this diluted acid were required for neutraliza¬ 
tion, The dry product of the combustion of potassium was 
then dissolved in water, there remained undissolved a mi¬ 


nute portion of mattei—On removing; this and weighing it, 
the lemaining solution ref|u)ied for neutralization of the 
above diluted acid a quantity,which was equivalent, t a 
mean of several expemnents, to grains to 10 grains 

of the product^suppo«.iiig it to have been fiee.from any 
any intermixture of insoluble matter. Here then the same 
quantity of acid was lequned for neutialization as nearly 
as can be expected, foi the dilTerence of 4’5 grains of 
an acid so much diluted on so huge a quantity as 169 
grains is fiir from being equal to the difference, which ought 
to have been found, weie the product of tlie combination 


Water »o be 
expected m 
the potash 
from potas¬ 
sium. 


Desjiable to 
heat it^^with 
tTon filings. 


of potassium the real alkali, free fioin watei; and is indeed 
60 trivial, that it may nearly be neglected. 

That this would be the case might nearly be inferred a 
prion; form decomposing potash by galvanism, there is no 
appearance of the water which it contains being dissipated,, 
^ither that water therefore in its entire state, or its base, 
must exist in the product: its oxigen, according to the lat¬ 
ter guppositiou, being given out; and of course when that 
product is again converted by oxigenatlon into potash, the 
water must be fouiul in this potas^li. 

An interesting expernneut lu confii matioii of the above 
resqlts wouW submit the dry pioduct of the oxigena- 
tion of potassium to the expeninent made by BerthoUet on 
commou potash—.heating it with non filings to ascertain if 
it affords hidi'ogen. This I intend to do, when I have pro¬ 
cured a sufficient quantity of* potassium to adroit of the 
experiment hemg made with accuiacy. 


From 
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From tlie present investigation it appears to be established, Poussium ap- 
that potBhsium contaitiH hidrogen. This rests on two facts; pHrentiycon- 
Jlritt that potaeh, which-is proved to fontain water, ^nvesout ^^™*^^*^'*"** 
no hldrogen, when couvcited inio potassium by gahninsm; 

Had Mcmdl^y that potassium m coiubiuing with ovigen 
forms potash contlining w'ater. 

Gaj-Lussac and Theimid, ^oon after the publication of Hypotheses of 
Mr, Dav}’a discovery of the metallisation of the alkalis, Gay-Lus ac, 
pi oposed a differcpt theory of the process from that winch 
he had advanced. They considered the new nictala a^ 
compouuda of thti alkalis wi^b iiuliu^en. Mi. Dalton has 
embraced this view, partlv liom the cunt ideration of the 
presence of water in fustd iiutash, and paitly fioiu the con¬ 
sideration of the levity and volatility of potassium. The 
facts above isMbli-hcd, if in ty be supposed, are in con- 
formit} to this thioi). fhej laaj no doubt be explained 
by it, whiU they secui not itconul ible to the hvpothesis of 
Mr* Davy. 1 would piopose bnvvevci i difieifiit view, 
equallj adapt*d to these phtuonicna, and as it appeals to 
me moie contoiaiable to .uudOjj;j. 

1 woidd suppose wdli Mi. Davj, tluit, in llie pioduction Mr Murray's, 
of potassium and sodium, the potash and soda am decom¬ 
posed, the oM^fii, wliiili 1 also sunposn LOinhincd with 
theimo these alkalis, biiiii, di>eii^.igcj it the positive side. 

But instead of le. auling tiicnn as the leil basts of tlu al- 
V. ills, I would tonsidu them us compounds of these bise% 
with bidu),;en. While the .dkali is d'“(onipostd by the 
galvanic aition, thewattr it contuns rnns^ cfjuall;^ be de¬ 
composed; the oMgtn of both will, in conformitv ^o the’ 


law wliuh rraulatts gaUauic d« <omposilion, be attracted 
to the positive sjde, and at the n(L,dtivc side the metallic 
base of thcalkvli will be evolved, uid the Indiogtn of the 
water, being there also in coidoirnitv to the same law disen¬ 
gaged, will in its I) is{ ent state tombine wifh that base. 

The potassium or the sodium u, tlie pioduct of this coinbi- , 
nation. The theoij of the pioduction of these substances in Thenictal- 

the decomposition of the alkalis by iron at a high tempera- formed 
* 1 ^ , i. , by the Hiici- 

ture, It) confoiniity to tlicsi vuws, must be obyious-f-the tne luni ot 

iron attracting the oxigcn both of the alkali, and of the pfobably 

water, and the hldrogen of the WAter combining with the leal i3j!!pro»or- 

rA^UUic 
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of hidiop bas{e» the potwisium obtiooed b^r this )^rcM[:e8S has 

b(!^0 observed to hove a greater speciISc gratity, than that 
obtained by the action of galvanism. This has been as¬ 
cribed to a slight alloy of iron, which has oot however been 
detected. It is net improbable* that it may be owing to 
its containing less bidrogen* a quantity of hidrogen being 
disengaged in the process by which it is fortiK^* while no 
evolution of this principle is observed in the production of 
potassium by galTanism. The whole hidrogeH'^ of the wa« 
ter therefore, which existed in the potash, will not be con¬ 
tained in the potassium formed in this way; and to this tnay 
be owing that sli^dit superiority of alkaline strength, ol>- 
served in the above expeiiiuents, of the potash foimed from 
potassium. 

One or other of these th**orics—-eithei that proposed by 
Gay-Luosac and Thenaid, or thatwlmh I have stated, it 
appears to me luUBt l>c ’a.clo[>ted; and the l.ittei farther ap¬ 
pears to me in several res,;ccts |itefciahlc to the former. 

Arguments in There is no anaIo?v m f \ou. of th* assumption, that the 
favour of th-i alkaline metils are tompoiiads ot the alkalis with hidiogeii, 
i.ttlier an impiobahjiity. Thcieaie no grounds wueiice 
we can infer, ri ai the coiiiuiun nvtals aie toiTjpounds of 
- what we at pi a .it regmri as t'.,!! ovides wilh hidiogen; 
and unless, v^e make this a'-sumpiioii, tliere is. an improba¬ 
bility 111 the h\potbesis, that the alkalini* metals, which 
have all the iiieuillic pioperties, are conipournls of this kind. 

Aa a*ialogy can be tiaced connecting tlie eaillu, with the 
common metallic oxides, and a similar analogy connects 
the alkalis with the earths. This leads to the conclusion, 
that all these substances are of similar chemical constitu¬ 
tion; that the earths and the alkalis tlioiefore, like the 
metallic oxides, aie compounds of metallic bases with 
oxigen. 

Ibe hypothecs I have advanced is in conformity with 
both these analogies; it has therefore all the advantagaS} 
which belon g ed to the theory given by Mi. Davy; and, 
iodependetitbf the above facts, which appear to be subver¬ 
sive of,that theory, it has some advantages winch Mr, 
puvy’s qi,pnot claiyn* In particular the levity of the alka¬ 
line 
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Iin« metalloid*, whirf* Haii always rcgardeil an 
anomaly, may be supposed to anse from the presence of 
hidrogen. 

That these substances# should* retain iBetallic properties, 
impposiug them tor be metaU combined with hidio^en, can¬ 
not be regarded as an obi'ection. Infi^tiumiables m uniting 
with metals do not altogether subvert, apd frequcnitly even 
do not materially modify the metallic properties. Steel, 
the compound of ifoi^i and carbon, has all the qualities of a 
metab Sulphuret of iroA has the lustre, opacity, anti buid- 
uet*s qf a metal; and sulphuret ot lead or gtdenu has nearly 
all, the external properties of lead, and it. heavier than aeve-* 
ral of the metals. Phosphn.iet of cojjpei has a high degree 
of metallic lustre and hardness, and is susceptible of a line 
polish. With these facts, there is no ilifficulty in the sup» 
position, that, from the combuiatiou al hidrogen with metals, 
the general metallic properties may not undergo much 
change. Besides, hidrogeu may be itself aAnctal, and these 
may be alloys. i 

If these conclusions be just, it folloua, that the metals 
which are the bases of\be alkcdis arc still unknown to us in 
iheu pure state. The same conclusion follows perhaps 
with regard to the metallic bases of the earths. Nor is it 
impossible, that some of the common metals may contain 
hidrogeu. These concliisioiis, it must only be remai ked, 
rest oil giounds altogethei different fiora the hypothesis 
which has been piopo&ed, that Indrogen is the common 
metallic principle, and have, no conneciion with it. It is 
A conjecture supported at present hy no species of nroof. 
I do not suppose, tlmt hidio^cu is essential to the consti¬ 
tution of metals; but mcieh, that in common with other 
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inffammabhs It is capable of <oinlmung with them; and 

according to this opinion there must exist in the alkaline^ 

metals, metallic bases indopcnili’iit ol hidiogefi. 

The peculiarity which distinguisiieis the alkali*, regarding Solubility in 

them as metallic oxides, and which undoubtedly i>fesents“if 

r , , , , • alkali*, roiV4« 

an apparent anomaly—^Iheir great solubthty in water, may derod a# o*- 

be owing perhaps to the atti action which their bases hqit^e to 

hidrogen; for the afhmties of a substaucc to a compound, 

to water for example, it is probable according to Betthollet’a 

^ views. 
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of ttCRnit^^ «re the modi^i^ ofUiaiHies of that sub- 
ota^e to tho eteoKsots of the cooipolitid*. If tHb alkaliire 
metala be Hdttiiited to exert an attraction both W hidrogen 
and oxigen, but ttiore eoergeric, as their eheio$C|d relatjoOf 
ievidently show, to the la.Uer, it will follow,, tj^at the mosre 
powerful aflinity wflj first be exerted, or the 'inetai Vill 
combine with oxigen. But when this k dimiukh^ ib force 
by the appi’oeich to ^'-atu ration, the weaker nfiinity, that 
tp hidrogen, wiM be capable ,of being exerted with equal 
efTect—the attraction themfore of the oxidated base or 
alkali will now be exerted both to oxigen and hidtogeh, in 
other words to water, nitli which it will Combine. If the 
bases of baiyles, stionutes, and lime, be, {nocured pure, 
they may be expccied aho to eontain a poitioti of hidiogen, 
' though peihaps to u less extent thaulhe alkaline metals, as 

in their state of earths they uie less soluldo lu water than 
the alkalis—indicating, accoiding to tins Mew, a less strong 
' attiaction exertAd to hidiogcii. Theie may tims be a series, 
through the othci eailii?, to the touunon metallic oxides, 
^itree of tfe& sjieenlation can be admitted, we ha\e the saiisfac- 

properues that tion of being abie to pnnil out the sniiiceof the pceuliai pio- 
aJk.iTn'^Taitli'r by which the alkali^, caitli'i, and metallic oxiUis arc 

addtnotsllio distinguished as subordinate divisions ol a class; and of 
oxkifis, farther showing, that the cause give g iit,e to these pecoli* 
antics IS tlie same as that winch is the cause of the equally 
striking diftereutes by wlucli they are disliiiguished in their 
Simple or nietullic form. The altraction ci the rea) alkaline 
naetals to hidrogeii gives rise to their combination with it, 
And thi.<; IS the cause of the levity, and probably also of the 
fusibility oi potassi m and sodium—the most striking pro- 
parties by wbicii they are distinguished from the common 
IttCtals; and the sa'ne affinity to hidrogen is the cause of 
the solubility of these 'substauce^, when oxidated, in water, 
4he property by trhich the alkalis and alkaline earths are 
feeparated ;aI An order from the common metulhc oxides* 
If this view be correct, it will also follow, that the tneUU 
loids obtained fi^om the earths containing only a Bmall po¥« 

r I 

^-1 haxe given at considerable length a\iOw of this doctrine, which, 
sflbtdis so Riany tetlned exptana ion*; of tninure chemical phenomena, in 

pf Cbeffliistry, tol. 1, p< ti09. 
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Uitd simph Conttruciion of an Ait Pump, In a htttt 
from a Cot respondent. 


To Ml. NICHOLSON. 


A' 


SIR, 


.S \on were so f>ood as to publish a papei, vhn h J si ut Atteftipf^io 
to )ou inontlis i„o, on a method oi joininj, louji or bent * 

inetaliu tabes, &<., t hive taKcn the iibeitv of tioubhng you ptmp* 
with the followiriu at ton ut of some atti uijits, which 1 lute 
made, to svmplily tht touitiudion of toe an pump. Not 
being willing to l,o to the e\ptnst of one of the best air 
pump#, ami ut the same time equally unwilling to spoil my 
et^penments by a bad one; no other aluuiatiie remaiiud, 
than eithei to improve the old eoi^truetion, or to invent ti 
new out. How far this ..ttempiFni ly have succeeded, I 
must leave fo the judgment of youiaell, and of youi readcra. 

The (ollowuig pi ui w IS the first that stiuik mt l^t Ut eomtriWK 
A B. (Ph VHj hg 1 and 2), represt at the baiiel of the 
pump, C C the piston lod, which is to be rnade^ohd, cithei: 

1 ^brass o* ibt«ei, and accur ittly giound; and 0 the piston, 
to move an tight m the bairel, by; means ot 
»« ttsttal, Thfe rod also moves ih a l^olIar of lea* 
h h, IS a cup to hold oil—-so far tha cotwtruc- 
tion is thf same as m Smeaton’s air pump. IPba alteration 
^hich I hA^ffpsade is in the valves, which afpft tif solid brass; 


C IS 
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It is a ronical bra»» well gr4»9nd fnto the tep of the 

httirel, on one stJe of the collar of leathera) and kept from 
bein(( thrown out of ito place, when open, by u pm end a 
small ttemicircle of brass, d is another brass valve, only 
this must he made much tbirmer than the other, that it may 
open With more ease by the condensation of the air below it* 
This valve has a long wire, y, fixed to its under side; 
which wire, when the valve is shut, must project about 4 ^ of 
an inch below the piston, e e, e e, are two cioss pieces, hav¬ 
ing a hole drilled through the middle of each, through which 
the wiiey/' pH‘^st's. (Ont?*of these is represented separate at. 
fig. 2, Pi* VIII.) MMien the xalverf, is open, it is prevented 
fiom ft} mg out of its pla^e by a small button, at the end of 
the wire yjl g 5‘» are the pa'-sngis by which the barrel 
conimuiiuaUs with the rereiver.’ Alter the valves aie fi¬ 
nished, and fixed in their places, the top of the piston, and 
the under-sido of the top of the barrel, are to be ground 
acruratt’!} to each other; so that when the piston Ja drawn 
to the top of the haiicl, there may not be the least vacancy 
between them. The a< tion of this pump wul! be as follows : 
Action of tVu* Wb<n the piston is moving iipwauK, the valve d will 

pa-np. jjy jlhown weight, and by the tonden^^ation of the ail* 

abfue it, which h iving no othei exit, will uecessanly open 
the valve t in the top of the banel; and when all the aiv is 
expelled, this last valve will aUo shut b} its own weight; 
and at! the top of the barrel and the pision aie giound to fit 
rach otlur, it is evident, that^tbe whole of the a/r, above the 
i'*tter, must be expelled. When the piston descends, the 
vahe c (tig. 2.) will &til||ppontinue shut, by its own weight, 
and novo also by the pressure of the atmosphere, and the 
valve dwill open, by the condensation of the air below it, 
and in the lecciver; air fiom the latter, therefore, will rush 
through the passages g g, g g, into the upper part of the 
barrel, and*will be expelled again when the piston is again 
drawn upwards; and this expulsion of a fresh barrel full of 
air, every time the piston ascends, will continue, till the air 
in the leceiver is so f<ir rarified, as not to be able to lift th<^ 
metallic valve d. It iS now that the use of the mreff will 
be rnanifett', for by projecting below the piston, it is evident, 
that it mo?it reach the bettom of the barrel, sooner than the 

piston 
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p»$ton «t |04 ftititan co/ntinti^s to deECfnd* 

valve d wilt bfxvpeo^, "by <W pressore of the wire f f agalnut 
tlie botfbrw of the iiarreb *be air m the receive:- will cx- 
|HMtd fre<j|[f iiito th« barrel* thewigh the passages g gy g g, 
as repaemited t» This air wjU also be <K]iel!ed by 

'the ascent of |he pii’tmi t and tliis operation may be repeated 
as oFtep aaSs thought necessary. As the volvet will not be 
exposed to pituch fr^etiony they will probably ke^p m order a 
long time; and if the pump is well made* there seems to be 
no impediment to its prpdiieinga [)erfect exbauption*. But 
whatever care the a^orkmen may take, it is probable, that 
a minute quantity of air will remain, and that in a state of 
considerable cond'»iisution (under collar of leathers) 
between the pistcn-rnd, and the top ol tlie barrel; and also 
between the sides of the ban el, and the upper part of the 
piston : but tins is fault,to whicti every pump, 1 believe, is 
liable. , It may also be o’ljectccl, that, when the valve d is 
opened, by the pressuie of the wire fj\ against the bottom of 
the bairel, the iir, by rushing sudiKiil> out ol thcireceivcr, 
will occasion osiillations of the inercmy in the gage: the«u 
oscillations, howcier, must bo very trifling, ii<Jt eKcecding 
i of ail inch, as the valve d would open, weie the pressure 
greater than that of \ of an inch of mercury. All these 
imperfections liowever, I hope,^aie completely obviated, by 
the following const! u< tion.— 

At tigs. 3 and 4, A B, as before, represent tlie barrel, C C 2 d construe* 
the piston-iod, 1> the piston; a a the collar of leatheis, 
the cup to hold oil, c the expelling valve of brass, d the ** 
valve ill the piston of brass also, and g gy gg the pass-iges 


• It IS obvioudj lmpossibli», ih^t the wliole of the air in the receiver 
should betaken out in tln'> wiy, so as to form a perfect exhaustion, pro¬ 
vided w'e admit the workmanship carried to the highest degree of accu. 
racy, so as not to have il'.e slight“ii imperfection SupptAe the barrel 
and receiver to be of r qual capacoies. The first timeihe piston is drawn 
up, the air in the leceiver will expand to double its former volame, or 
be of half the density it was before. After the second stroke of the 
|>ist«n, it win in the same manner be of half the density it^was after 
the first. And thus the rarefaction will go on m a senes decreasing irt 
geometrical progression, which can never reach 0, as the latt term muet 
he half the value of that preceding. C* ' 

.‘•r 
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,, the barrel commumcatps Kritb tbe receiver. Tbit 

ptttnp differs from the former in the following particulars: 
first, «n communicatlug with the Teepiver through the rojp 
of tlie barrel u secondly, in having the valve, iit the piston^ 
fastened to the end of the piston-rod: and thirdly, m tho 
bottom of the {fiston being convex, and the bottom, of the 
Iwvi'el concave. After the valve e and d are finished, and 
fixed in their places; the convex and concave surfaces of 
the piston and: of the barrel are to be well fitted by grind¬ 
ing; so that, when they meet, all air may be cxckided from 
Itetween them. The reason for making the bottom of ibe 
piston convex, is, that the air may be prevented from lodg¬ 
ing between the piston, and the sides of the barrel; a» the 
leathers, by this constnietion, will leach the bottom of tha 
barrel; for the bottom of the piston being convex, it will 
have noassignahle thickness where it comes into contact with 
the sides of the barrel; as is shown at k kt PL VIII, fig. 3, 
the dark part representing the leathers. This pump will 
wo« k a« follows,— • * 

When the pistou-rod (ng. 3] is pushed down, the valve d 
will shut bj^ the prcshuie ; and tlie air below it, having no 
other exit, will be forced out at tlic valve c, which will shut, 
by the reartum of the brass spring 11, as soon as all the air 
isexjelled; and when the piston is agaiii dt>iwt) upwards, 
it will continue shut, for the same leasou, and also by the 
pres'iure of the atmosphere.—As the valve d is fixed to tho 
end of the piston-iod, it will be impossible to diaw up the 
piston, without first opening tins valve; and by this means 
establishing u commumcMtion with the receiver, as repre¬ 
sented fig. 4, by the same means also, the oscillations of the 
mercuiy m the gage will be prevented : during the ascent 
of the piston, therefore, the air will pass freely, tbraugh the 
passages g g,’ginto the lower pait of the barrel; and 
when the Jiiston is again pressed downwards, the first effect 
of the force applied will be to shut the valve d, gnd the mr 
below it will be expelled itt C as befoie. 

I have had a pump made of this latter construction, and 

, I 

find it to answer my expectations, in every respect, as far 
aA the prionHple is concerned; but I have never been able, 
entirely |q prevent the different junctures of the pump 
t (whi^k 
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(wlikh wWd seeurcNj with' oiled leatt)ert» in the nsunl inwaw Its Adtion 
ner,) from leilking: but} even ivith this imperfuctton, the 
mercury tias frequently descended, la the siphon-gage, 
to within )Bnd once or twice to ^ of an inch of 
the t have thought of a plan of obviating this 

imperfection, (to which, by the by, every pump is more 
or less 'liable) and shall be Imppy in communicating it to 
you, if it answers my .expectations* There is one objection, 
which'toay bemade to this pump; and that is, that lh«: 
valve d will be exposed to censiderable friction. This may¬ 
be obviated, in some degree, however, by making it pf iron, 
or steel, which is known to wear very little in brat-s; and 
still farther, by fixing it loosely to the end of the lod, in the 
same manner as the valves ate fixed to the keys ni Potter’a 
patent flutes; or it may be entirely leraoved, at the expense 
of a trifling inaccuracy in the pump : as follows. C, (1*1. 
vin, fig. 3,) is the-jiiston-iod, 1l) the piston,^ and m a bnejs 
plattei fixed to the end of the rod, instead of the valve tl : to 
this plate a piece of leather is screvved,' which is isliaded 
darker in the figure; this leather, when the rod is pushed 
down, covers the hole g g, and prevents the return of ihc 
air iuto the upper pait of the barrel. The hole may be 
made so small, a» not to contain, in a bai rel of JO inches ca* 
pacity, more than *00001 of the an, independent of the size 
of the receiver. 1 have had a pump constructed with a 
valve of tills description ; and find it to answer pel fectly well. 

It may be farther improved, by fixing a small wite, or 
valve, to the brass piece, (as is shown by the dotted lines) 
which will fill the hole g g, when the piston js pressed 
dowimurds : only caic must be taken, that it do not project 
80 far, as to open the valve e in the bottom of the barrel. 

The price of a single-barrtlled pump, of thi^ desciiptiou, 

(as represented, VIII, fig. I,) made by Messrs. Dollond, 
will not exceed lo guineas, it may oho be made with tvvu 
barrels. It is evident, that this pump will also act os a 
condenser, with a very little additional apparatus, which, 
as it will not differ from that usiigjly employed, it is unne¬ 
cessary to describe. I must beg leave to add, that the 
juncture, I formerly recommended, for bent tube**, will be 

*See vui.XXy,p.S8*. 
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useful here, if secured by oiled leutbers, at each extre- 
flaity t)f the connecting tube. 

As the pump is entirely made of brass, and has no wOipd* 
vrork ; it is very Strong, and will no doubt kstalo^g tithe* 

J am. Sir, 

' , Your constant readerit 

u o. c. 

P. S. I beg leave to propose the following query, respect* 
ing profetsot Wood’s new theory of the diurnal motion of 
the Earth. As the effect of the centrifugal foice is, to cause 
a body to fly off from the circumference in the direction of 
the tangent; when rmy other force coincides with this, will 
it not be increased ? and when any other force acts in a di- 
recti< 3 ^opposite to it, will it not be dimmidied? Accord¬ 
ingly, i have frequently observed, that the dirt, which 
flies oft' fiotu the upper semicircle of a carnage-wheel, when 
moving rapidly, has a greater velocity, than that which flies 
off flora tlie lower senucircle. 

i am aware, that a part of this velocity may he accounted 
for in a different manner; but, I believe, the whole of it 
cannot* 


HI. 

Oit the Tnterior of Plants. Letter I. By Mrs. Acnls 

Ibbetson. 


SIR, 


To Mr. NICHOLSON. 


V V HEN first 1 began to dissect plants, something more 
than twelve years ago, that 1 iniglit not involuntarily imbibe 
any system^'or feel the least pujudice for any particular 
mode of thwknug, but leave tiature to write her fair history 
pn my miiwi, and fix her various appearances in strong cha¬ 
racters on my memory,'* avoided with the greatest care 
all books of. physiology; and it was not till many years after ‘ 
} bad dissected and seen ranch of the couise she pursues, 
and habituated myself to her forms and delineations, that 

f ventured 
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I ventured to tee srtkat other» had thought and raid on thtc 
auhjectf and compare the reulitier with their opinione. It 
was tb» mode of study, and no desire of contradictixig^ 
ethfirs, t^t was the origin of these letters; niy opinions 
ffere Wh<dly formed by a view of the suhjeat in nature, 
and not in boohs; as I Wave but .too.aften found, that 
tiie eyes, if informed what they are to see, (if great care 
is not tak^a to prevent it) wilt be assisted by the ima- 
ginati^n in seeing it. It has therefore been my constant 
endeavour to take the picture from my eye, and not my 
mind. Perfectly conscious also, tliat 3 have no pretensions to 
fine writing, (having.neither time nor abilities for it) I must 
apologise to your readers for the honieluiess of nay !>tyle; 
endeavouring always to lay before them lu the simplcsti 
language the exact truth —I pretend to no more. ^ 

How I proceeded to prepare myself for studying the 
present subject it is necessaiy 1 should show,^ Having col-The author^a 
ItctSd most of my specimens in the autumn, that I might ^^y®****^ 
get them in various ages of bud, I chose the logs (ff dif¬ 
ferent trees and shrubs, which 1 could select both in the 
nursery gardens adjoining, and in the gentlernona’ giouiids 
around; and having susptaided tiiem in a waiin loom to 
dry, I began in October to dissect, first stripping the rind, 

I drew an exact picture of the undulations and situation 
of the inner baik; then laying the wood completely bare, 
and exposing the vanousj buds in their different ages woik- 
iog their way through the woody fibres, collected in parcels, 
some lowering to form a bed for the bod, while others, 
rounded over its head, seemed as a shield to defend it from 
all pressure. Imitating this with ray pencil, as well am was 
in my power, I next divided the branches into two halves, 
very gently extricsting the pith, and leaving the line of life 
alone pressing on the wood. Then are seen all the undu¬ 
lations this p«rt makes to accompany each bud, substituting 
itself, whenever the fiith is suspended, for the introduction 
of new Wood, and marking by a cross line the situation of 
the fresh shoot. After drawing this also, with other wood 
of the same plant, t split it, and planed il v^ry smooth. In 
this posture the stoppage of the pith is best seen; a matter 
of the greatest consequence to the plant. When tbts>k4rawnv 

the 
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t]^e next and Ia»tstep is the tearing off the limb» exactly' 
a« nature doeait. Perhaps no appearance ^ows the iorma- > 
tioD of trees and shrubn, and explains theii’ cnnstniciion Jo 
well, as this way of exainimnie: them; it often points put 
the line of life drawn after the bud; shows tnany a btldi 
creeping through its undulating prison; and, above all ex¬ 
emplifies that cnrious construction, which I shall soon ex¬ 
plain by the nxme of the minor obstruction. Theee studies^ 
with tt vegetable cutting taken from two or three different 
parts of the plant under iiivestigatton, formed the specimens 
from which 1 proposed judging of the interior of plants* 

1 have already diawn 86 trees, and 123 sbruha, in this man¬ 
ner; but it iS‘ only the renewal of former labours, though, 
the last four months have more particularly been dedicated 
to it^jjjlf I wished to recommend to my sex a complete 
cnie mr the vapours, I could not offer them a better than 
that, which, having employed me 13 honis out of the 24, 
never ga>e me a moment’s a’canness. How, indeed, is it 
possible to be tired of contemplating such wonders, and 
discovering such miracles I Enthusiusiu bcie is the natu¬ 
ral consequence of seeing. 

The first thing necessary to the explanation of the dis¬ 
section of the exterior of ihe stem ol ticcs, shrubs, and 
TheUaeof smaller plants, is, that I should use ■►i lam the existence of 
that important part,'the iim* of life; wimhhasby some 
means tmsM'd the ohscrvatiou of most ph\siologists. Hii 
Hamel indeed (that excellent wri+er) observed, tliat all buds 
proceeded from it, and woinmemis it to the aMcution of 
future botanists. Lininvns (whose every hint is a trait of 
genius and science) lit.thn:? that all buds, and all radicles, 
proceeded from this pai;t, and not atving the line of life, 
supposed it was tioru the pith the\ came, for the line of 
life is only to he distiimmshed by a pietty strong maguilier; 
blit it IS vtiy easy to be discoveied in all common vegetable 
cuttings, and still more easily traced fiom that line, which 
all philosophers have agreed to own of the ftist consequence 
in the plant, and which they call the impregnating vessels; 
but which is the identical line of life, which I have repeat¬ 
edly taken out without breal.mg bom the stem to the seed, 
and fr<Mb the euibrj'o buck again to the stem. Its identity 

will 
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will not tberefo?e odmit of a dnnbt; though I most say it 
would haws ap|>sio'ed to me a 'gnwiter miracle, that so im¬ 
portant a part should do its office and thou disappear,^ than 
it should cootinne its consequence throughout the 
* j#ho|e life of the plant. Besides, what would become of the h is essratlal 
bods formeti, in the trees ? It ta a fact easily ascertained, ©f pi^t 
that no part can gtre life without being visited by this line; ^ » ?!*»*• 
neither leaf nor leaf-bud, no part of the toot, no part of the 
tteii% but where this identical vessel it found: it runs up 
each bod to prepare it, as it does in tbe seeds, and the bod 
becomes capable of giving life; because it communicates thtf 
same string. Is it not proved, when a leaf-bud by an igno¬ 
rant gardener has been mistaken for a flower-bud in bud¬ 
ding ? Du Hamel in vain endeavoured to make them grow; 
he bestowed the greatest care, hut without effe r^ it was 
impossible, for they would not cement, not hfving^wat Ime, 
which first joins them together. Not so ^he radicle; pos¬ 
sessing that line, which runs through it, if well managed, 
it will grow with eaao. Those large buds also, ishicb the 
rootH of various plants throw op in the spring, such os the 
peony, &t’., if the root did not send up the line of life, how 
would they continue their progress? like an excrescence 
they would decay and nfoulder away without bringing forth 
buds. To fix the absolute certainty of this, is of the utmost 
consequence to botany, particularly to physiology; I shall 
then fore collect all the reasons, which acted on my own 
belief, and persuaded me *of this truth : viz. that the lines 
which lun between the pith and the wood are really the 
lines of life, without which the vegetable cannot exist. 

1 st, It is the hue from which all buds whatever take their Pioof.ofitseit- 
rise, Sd. It is the hue from which all radicles shoot. 3d. ‘**^“*=®* 

It IS that line, which in grafting and budding is first seen to 
join. If the graft misses, this hue turns black, and then no 
power can save the plant. 4th. If in huddiug it has not 
power or strength sufficient to join the new bud to the ticc, 
it dies, and the wood makes uq more eilbrts to unite. 5th. 

When in a frosty morning the apricots and peaches are hurt, 
and you wish to know whether they will recover; open a few 
flowers, and if the hue of life is black, though the rest of the 
pistil may be perfectly free from the taint, dii!i|Miir of the 

Vot. XXVIII.—A?fttX 4 JtfiU* S greatest 
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greatest part of your fruit: it nev^r recovers after this* 
though the femele may be some time before it decays. 6th. 
The flower bud will inoculate, but not the leaf bud. 7th. 
The line of life is never found in .my leaf, but those which 
flower in the leaf; bat here it is easily detected, meander¬ 
ing as in a flower stt na, 8th. Take this line mit of the bud 
when going to inoculate; it is not a quarter of the hud, but 
the bud grows not after such a dilapidation.— (It is the 
same line I took out of the bean.)—Every other part of the 
bud will renew itself, though badly; but this deprivation ih 
' sure to kill directly, while in so young a state. It is this line 
in potatoes, that enables the gardenef to cut them into in¬ 
numerable piece's, piovided an eye im there, they will grow; 
What is an eye ? a little knot of this stnij)^, whicli may be 
seen running from part tb part. It is the same in all parting 
roots: in vai^ you would endeavour to make any other part 
groW| as I have often tried, but the smallest knot has the 
cflect. So important is this line to every plant, that it is 
this which regulates the form of its colour, it is this, which, 
confining the pith, gives shape to the silver giain, or yearly 
circles; if this (as in the uerium oleaudei, or zelamicum,) 
runs into an iiregular form, so also does the yearly shoot; 
but if III a legular manner it shapes it:, couise, as in the dog¬ 
wood, or still more exactly in the ephedra disticha, then that 
pait of the plant follows its example with the most scrupu¬ 
lous nicety. The line of life generally consists of two or 
three rows of ciicular vessels, often very differently eoloured 
from the rest of the plant, and generally yellow or a faint 
green in the spring. It has a very peculiar juice, which is 
thick and sweet, but often very bitter also ; and quite dif¬ 
ferent from the juices of any other part of the tree; and it 
becomes sweeter as it advances to the flov\er-brancb, till it 
is found almost hone}. In the cryptogamim and in grasses 
It is extreiaely conspicuous, ns having (especially in the 
former) fewer lines to confuse the learner. What more can 
be said to prove its importance, except' what relates to the 
bud f and to that I shall leave it; and turn to niy next sub¬ 
ject, inenttoniug that 1 include not in the present either 
water-plants, bulbous-roots, cryptogamiap, or' grasses. 

There are three different sorts of obstructions in all plants. 

The 


destructions 



ON TUI: INTERIOa OF PLANTS. 


259 


The 1st 1 shall call the gratid obstruction, to distinguish It. in pUntt. 

It takes place only in two parts of the plant; that which *** grand ob» 
separates the root from the stern ; and that which divides the sepaiatmg'. 
stem froqa the pedunde or flower stalk. In both cases the 

... i the stem, 

whole order and arrangement or the stem it so altered, that 

a pupil, acct^omed to find six parts in regular gradation in 
its form, finds only three in the root of all the trees and 
shrubs. In the stem there are the rind, the bark, the inner 
bark* the wood, the line of life, and the pith: but in the root 
only, the rind, the wood, and the line of life. In some her¬ 
baceous plants, and annuals, a row of bark is found and some 
pith: this diffeience of the root does not take place inome* 
diately, but by gradual increase of rows, within the compass 
of an inch above ground ; for they are the parts vvhieh have 
formed th(; seniinal leaves, and the outward ease, of the 


embryo, that now grow up increasing in the bark and inner 
bark, till they ariiveat the proper form of ^le stem; while 
the wood of the root decreases in like proportion: for th« 
embryo glowing up in no wise alters ibe sitnati^n of its 
parU. 'I'hat outward cake, winch formed the holders to the 
seed, and the cotj ledons, again, when out of the seed, 
forms the baik and inner bark of the stem, retuniiug to the 
part from which it came; s) that nothing can equal the 
beautiful SImphcity of nature’s designs, if we did not our- 
sdves load them with difficiilties. The root is certainly a 
Tc.eryoir for nounslmu ut, which the radicles bring in quan¬ 
tities, winch is contained in the w'ood, ifnd which it dispenses 
to the tree by the means of the ste.u. The radicle is 
formed of the same parts .is tJie root, having llie line of life 
in the middle, ready to dispense to any mino- radicle. 

The next giand obstruction is that of the peduncle; 5d. grand oU 

dividing the flower stem boin the bianch. Linnaeus alone 

^ a vicfini? the 

hinted at this; and so pl.un is it to be seen, that to look is nowerstem 

to be convinced. Cut a slice from both, and compare 

them; and their arrangements will be found wholly differ- .* 

ent. On examining tlie wood, it will appear to divide into 

vaiious little paicels, answering to the number of stamens 

the flower contains; while the inner bark separates into the 

number of petah; and the hue of life, fixing in the middle, 

generally denotes the flguie and divisions of the pericaip. 

S 2 I Jbavq 
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M iddte ob» 

StrUCtU*)!!. 
Stop]ia|e of 
the pith. 


I have seldom seen this Taryj nay,,even: in compound 
flowers of the syngenesian order, where the diviMOas are so 
often repealed, and the compartments of each perfect flower 
so very minute, the pin-holes of the stamen eurroftnd 
larger apertures of the pistil, and, accompanied by the 
vessels appropriated to each petal, are as and as cy- 

actly dehnCitted as below the largest flower, a campaouta, 
or a lilty> Let uny person see a vegetable cutting of the 
peduncle of a syngenesian superflua in a solar microscope, 
and he will have no. doubts. This is made still ploiner by 
the bursting of the vessels of a double flower, and the con¬ 
cision that ensues, oiic part growing for another, one on 
another ; sometimes the wood escaijes bursting, and then 
the males are perfect; hometimes the line of life does its 
Office tHl it passes a second time into the pcri< arp, in the 
way to the seeds, and then fails; and in this case all is per¬ 
fect but the seeds, which do not vegetate. In my opinion, 
it would be a much greater wonder to suppose such different 
parts to be formed of the same matter, than to conctive that 
each had its appropriate juices. But I mean not tins as an 
argument. I never allow ni}6Plf to reason in this manner. 
1 rely on experiment, obsefvatiou, and dissection only, and 
I may say, without vanity, on a labour, few would submit 
to; and none can appreciate hut those who know me. 

^ Having descrihetl the giand obstruction, I thall now show' 
the middle one. This is formed by the stoppage of the pith. 
Ihe pith IS most properly esteemed a source of moisture to 
the tree; but when I conic to show the rnanaer of passing 
of the buds, 1 shall prove a still more direct use for its 
moisture. The fiith stops in aU trees at every new branch, 
forming a piece of wood, which generally tills up nearly 
half inch, appaicntlv to give the plant, by a great acces¬ 
sion, strength sufficient to luvigoute and produce healthy 
branches* I'he pith therefore recoil?, not only in the new 
bud, but in the main stem aUo. But in rmalier plants th6 
new shoot alone genaraU-s new wood, which appears an ac¬ 
cession sufficient for such slender ti^igs ; where the pith oc¬ 
cupies so large^a portion of the ]dant: and in some annutfls 
and herbaceous plants the pith rtops not at all, but is con¬ 
tented with drawing the iin«^ of the corners of the wood 

closer; 
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doser, «ometiines adding a sipal] jikce to the interior, for 
the purpose of collecting nounahment, Tlieie is, huwever, 
ft sort of h Ijow plant, which forms a complete stoppage; 
but it generall}' grows in wet ground; and will be noticed 
with water plants, in another letter. These various dififet- 
ences very exactly legiilote many important points belong¬ 
ing to the constiucnon of the interioi of the steto, viz. the 
quantity of new formed wood ; the situation, rianner of 
passing, and regulation of the buds ; and particularly the 
foimat’on of the minor obs luction, which 1 shall now 
explain. 

This lost ‘ieernsmore particularly to belong to those plants. Minor ob- 

whicb, without slopping the pith, a htde impede its protress: 

I , te h , I ^ ; j .Imperfect 

and the < unous constnu turn ot which is such, that, had I ituppaj^e of 

not ahe.id} sJiown it in the French bean, 1 should have de>* the pitb. 
feircd rnenttoning it here, till belter able to comprehend its 
structure. I have found the marks which indicate the aper¬ 
ture in the largest trees, in the Wejmouth pine, and in 
the silver fir, it seldom fails to give ptools of itsj excentrU 
city, even at the exterior of the tree; but i never saw the 
ball, except in tbove wliieli are running plants, or at least 
shaped like them ; that is, that have the large shooting 
hrsuxh^b luacle like the shouldei of a man, with a ball and 
soekef*. 1 at hrst conceived, that in these small plants the 
branches were to turn nu the ball; but 1 have found many 
specitneus, wheie the limb whs tbo fnmiy fix’d for this pur¬ 
pose. J then conceived it the bmudatiou for tendrils; but I 
have foiintl it where no tendrils uie ; hesules, it is too dimi- 
Tiutive. . Not able to dedicate more than one figure to thil 
service, T must delay many t'xtraordiuaiy proofs of its ex- 
ihteme; and many curious peruliantics of its structure, on 
account of the buds, which demand all the sketches I can 
venture to give, I shall only say therefore, that it is fixed m 
the under part of the branch, where no bud ever comes, but 
IS defended with the greatest care.—(See FI. IX» fig. J.) f 

♦ I uMeratand that I have been thought to commit my self in com paring 
a part of the seed to the breast of a biuh, having diKappmved •( atunial 
fOinpansnn‘< *, but u was a long analugv I found fault with, not a simple 
likeness m form, and surely there is a great dilFcrence between sueh a 
one, and an analogy reaching to perspuatiun, eirculatioH, and even jier* 
oeption 

f This, vruh some other figure* belonging to ihe present paper, U ob- 

* In 
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Annual for- 
xnaudn of 
■wood.' 


Buds pa<;« 
tlirouglj the 
wood. 


Formation of 
the ledf-buUi 


and of th#* 
^t.\r8r bud. 


In my next, the redder fsball know as much as 1 ac¬ 
quainted with, and that is but little. 

In all trees and shruba, one row of new wood is formed 
each year; but this is not all, ‘«onne new \v»iod is always ge¬ 
nerated to accompany each bud. Small plaj^ts, however, 
the pith of which is little, if at all neparatcd; and where the 
line oFlife runs fioin the middle oi thf piihio various vesaels 
to the exterioi, all form tw’O, if not three row* of wood each 
year. Cabbage, and its offspring, also turnips, cunots, &c., 
show one for every time of flowering, whether dilapidation 
takes place in the part above, as in the cabbage aii'l cauli¬ 
flower, Ike., or not. The same accf s'.ion of new wood takes 
place in the root uUo. 'Jhert are many very e\tranidiui.iiy 
points of construction in these small plants; such as the 
bastard vessels running often tlnough the piiii, and across 
to the wood at the other side; and innnmeiable other tilings, 
which, belonging latber to peculiar plants, than to nature 
in general, I shall tnerefore leave to the next letter, and turn 
to my last and chief subject. 

On this subject, it is quite astonishing to uie that any one 
should differ, since the eiidfciK'e lb so exiu't and plain. If 
we look at the flooi of a room, a piece of wood, a ticc, &c., they 
should all togetheporsepal ately teach us, that the greatest part 
of the buds must pass through tlie wood; since tliere is no 
wood that IS not maiked with tlieui to the eilge of the pith, 
that is to the line of life. In one of niy former letters, I 
gave a long aceount of the formation of the leaf-bnd, men¬ 
tioning how much it djfi’ered fiom the flower, or leaf and 
flower-buds. Formed almost wholly of the bark and iniur 
bark, and placed theie, it is the lengthening of the threads 
of the bark, whicii weave the leaves; and ail the time they 
are forming, the bud remains stationary ; noi do they diaw 
any assistance, from within, except a little wood in the shape 
of nourishing vessels, which snrrontids the spiral wire. But 
very different is the formation of the flower-bud. Botanists 
have perceived this diffeience, and yet appear to derive them 
both from the ^me source. Most physiologists have con¬ 
sidered the bud as proceeding from that row of new wootl, 

H 

b'iged ts be deferred to the supplement, which w'ill be published the Igt 
of next month. 

* which 
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which is formed each year next the bark. If so, how comes 
the bud into the faither part of tl»e wood ? The destination 
of the bad is to spiiug without; and to this part it will of 
course proceed by the shortest road, so that, if it began at 
t,he albumen, it would soon attain its situation* But the 
flower bud,\,gn(I leaf and flower bud, are really formed on 
the line of life. When u bud is going to shoot, the line of 
life forms a knot, and a quantity of alburaeu is directly ge¬ 
nerated lound it; and the knot covered by a scale. While 
tins is doing, the wood is preparing for its reception. Some 
parcels of the old ivood, sinking before it, form a bed ; and 
others, rising above it, prepare a sort of aich over it, in the 
middle of which it passes, as in a vanlteil cave without hin¬ 
drance, or pressure. I have followed huridieds with a sharp 
knife ; and if this is done witliout injuring the under part. 

It will be peiceived to shine below where the hud is to go, 
as if varnished. Probably the line of lilb brings with it a 
softeuiug liquid for this purpose; and this line is placed 
next the pith, that the latter might aflord tlie bud plenty of 
moisture to support and invigorate it in itsiirst shdoting, and 
during its journey to the exterior of the tree. Besides, I 
should suppose that moisture would much contribute to 
V>end)ng the vessels of the wood into the shape required ; 
basket-makers moiden contmuaily their twigs, to bring them 
to the necessary form ; and nature in this respect acts as the 
basket-maker. The best sort of wood for seeing the pro¬ 
gress of the bud IS a pollard, cut for the second time. Best seen in* 
and then taken off about Februaiy. The buds then t*®*^****- 
are springing froni the line of life in numbers. I have a 
beautiful specimen of a willow, where, i’lom the quantity 
of buds egressuig, the wood fotnis a complete scollop the 
whole wav. {See PI. IX, fig. 2.)It is pioliable, that these may 
be the buds of the summer; though 1 have many leasons to 
believe that a bud is not near so long growing ns is gene¬ 
rally supposed. When the bud has arrived at its destina¬ 
tion in the bark, it stops ; the leaf and flowei bud to form 
iU leaves, whu'h it does before the flowers ; and Ixith to gain 
those scales and clothing, that enable them to bear the out¬ 
ward air; and, if the air is not mild enough, they remain 
till it is fit. Every accession of w ood at the exterior, forms a 

son 
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, ‘ fort of cradle for buds, where often two or three are found 

resting, and completing their scales, and titmg thtuaselvc's 
for their entrain e into the world. It is this situation, that 
has been taken for their birth , hut it n. on!) their place of 
repose after their long j 'Urncy. In joung wo<h 1 there is so 
much pith, that they have but little way to t^Tvel ; but in 
old wood it is veiy cunous to behold tlic length of way 
through which they wilt go, the wood-vessels antinging 
themselves in the inostexaci older, to let them pass. In the 
yew, wliere tiuMe. uie so many buds, thev will continuidly 
derange even the i *'«*riy or sih.» r gram, «uid obhge ilns* abo 
to prtpait tir'iii a jnopii and iioliow passage. In all pluuU 
where the pu'i tops not, ti'<> line ul hh runb in the middle 
of the pith, cniistaiitly making its w.iy to tiv* with 

the bud;). 1 have m j-om.- animals, ui.d some l eibateous 
plants, good biirciniftis, wlone the bud. art* passing’ui dif¬ 
ferent diiect'oijs, ij shall givo mu* of the maU.is (See fig. 3 ). 
Hsrd mortar first ’t a[<pe ns impossihle, that so soft a substamM-as a 
penetrated by bj.fj ,,hn!t1d make its way tlnough *m h a qnanlily of haid 
and stoue bya out many instance!, hiue l>*fn known, wli -le vinc- 

abg-trea. buds h.ive through the liaidcs*^ moHar; and I ome 

saw tfn* b.aiich ot a lig-trec, w hu h had marh its way through 
B.ith stone- I>ut in the joesiut rase 't is nor the hud, 
which fou'cs fosward : it is tlie wftod, which in a fai nioie 
extraoidinary way prepaies for its reeeiition. by fhe preced¬ 
ing of even a softer substance than itself, albumen. With¬ 
out absolutely saying so, we are vciv apt to set bounds to 
the power of God ; and rucuinsi iihe it within our rafiahili- 
tles; yet every day’s sUicly should convinte us, that it is 
only little by little, that we can even compiehend the glori¬ 
ous vvoiks of the Cicatoi ; ami the astonishing power he has 
shown in this beauteous world he has formed. 

The bud will not permit any thing in the nature of wood 
to turn it from *itb course, which is ulwajs the shortest line 
that can bo drawn from almost the centre to the ciicum- 
feienre. I once saw a horse-shoe, which had by some means 
got into the wood ; the hiula in vain essayed to pierce it, 
they all dud in the act of tiving; some of them made an 
gflfort (being stronger) to pass lound it j but died also be- 
ffiTt they could reach then destjioatjon : at last th6 line of 
, life 
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life begun to form with a new pith, and the part, where the 
'shoe wan, <^d ; but iu this stale the tree was cut down* 
or It would have produc'd a still more instructive ^stor^r of 
the force of buds ; which had for tl#ee yean ccmtefited the 
point contiouad) with this hard ^ubitlinpe* 

All that fafUii>r c oucerns tfel« subject is tnore pec^BiM: 
than general; 1 shall therefore defer it to ray sec<N!4 l&roWfr* 
1 was anxious indeed to clear my waj'* that, baring laid the 
foundation, 1 might proceed td the mapy wondei iul paits, 
whicii I shall hope to analyze in my next. 

1 am, sir, 

., your oblig’d humble servant, 

AGxN ES IBBETSON. 

1^3tpIanation of the Plctes, 

I PI. Vin, fig. 4. The bud extieraely tn''gnified, the 
wood passing over and muJer. 

Fig. rj. Section of the malva, showing the bud on the 
line of life (4) the two buds • (kk) the albumen in the her¬ 
bal cons plants, hut if IS seldom so regular in form. 

When the bud is to be formed, the line of life makes a 
knot; this knot is dnectl} covered with a scale, and both 
wil bm and without with the nlbumt n, which glows; and I 
do not tliink there is any other increase of the bud, till it 
nirue. at its cradle iii the bark. 

It may be thought, that theie are repititidns of ray for¬ 
mer letters, but to describe the outward pail of yilants, and 
afterwards the inward, it is scarcely possible to avoid re|)C- 
titioiia, anxious us 1 am to be perfectly understood as I 
proceed. 

1 have given also a specimen of a vegetable cutting of the 
cactus, (fig. 6.) to show the curious manner in which the 
buds follow each other, and are discovered on the line of 
hiV. 41 the bud. 

^ Pl. IX, fig, 1. The appearance of the minor obstruc¬ 
tion, the sort of plants that more peculiarly show the 
b^, exhibited 'a scrophulaiia. a the ball, 66 the bud, 
or, %hen It l» wanting, the cradle where it reposes, c the 
hollow of the pith» 

Fig. 2, Appearance of the bud| In a w Ulow. 

Fi". 3* 


t,6S 
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t Iff. 3. A piece of wood torn off the branch, aboveiog the 
minor ob&truction juat below the pith. 

Fig, 4* A piece of wood cut lengthwise, with several 
buds, dd, travelling fi^m the line of life to the exterior, 
through the wood ; buds travelling through in another 
direction; ffi the new wood, or albumeirf^ 


IV. 


ov the Oxides of frott, with a Dheussion their 
Nature, By Mr, J. H. Hassen^ratz. 

f Concluded from p, 193, J 


Fifth Method. Oxidation of Iron by acids. 


* Wiflatiotl of 
1 on by adds. 


E know that iron is oxided when dissolved in acids,, 
Ibt, from the gas that is evolved ; and Sdlj', from the nature 
and statf of the precipitates after the solution. We will ex¬ 
amine, by each of these two methods sepaiately, what pro* 
jiorlion of oxigen combines with the iron, to promote its 
solution. 


Of the quantity of oxigen deduced from that of the gas 
evolved during the solution, 

Calratation of According to the nature of the acids the gasses collected 
t?u’ oxigen will be cliffeient. When the iron is dissolved in nitric acid, 
evdived? itself is decomposed, its oxigen unites with the 

metal, and the nitrous gas, that was combined with it, is 
evolved. In concentrated sulphuric acid too, the acid is 
decomposed, and sulphurous acid is di'^engaged : but in 
sulphuric acid diluted with water, muriatic acid, acetic acid, 
Itc., It is the water that is decomposed, and hidrogen gas is 
obtained. 

I.avoisicr with Lavoisier dissolved iron in nitiic a<'id, collecting and mea- 
niiric acid. g„ring the nitrous gas evolved *. Having ascertained by pre¬ 
vious expeiimentsthe quantity of oxigen, with which tlm 
gas must be combined to form nitric acid, he thence de¬ 
duced the quantity combined with the iron during its solu¬ 
tion. He found, that the results were very variable; and 


Mfctp. d* I’Ac. d«sSc, 1782, p. 402 and following. 


that 
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that he obtained ino. e or gai, according to the tetnpefa* 
ture at which c\j)oriin^nt was made. From some expe- 
Timctttabe'inferjed, that ihc proportmn of oxigeo-combined 
with too parts of iron :nu6t be J|, In otie. experiment) 
modi? between 25^ and SO” of R. [88“ and tOO* F.], 33*27 

ot exi^eu combAed tixtb 100 of iron*. Notwithstandieg 
these differences, he conceived the quantity of oxigen coin- 
billed with Iron dissolved in mine acid could be carried only 
to 2y per cent of iiou. 

It IS difficult to enUinate by this method the proportion of Objettiemst* 
oxigen in a cott|Staut state of the oxide, because, 1st, the diM» meihoa. 
proportions of ohtumed vary with the temperature and 
the degree ot cnncentiatiou of the acid ; 2dly, it is ex-» 
treniely difficult to oblain u uniform rntious gos; 3dly, the 
iron IS always oxided in different degrees. 

He»‘gman t, having dissolved separately more than Bergman with 
forty vanetip of iron in sulphuric acid diluted with water, sulphuric and 
and in muriatic tic«d, obtained with the former from 
3(i to 52 Swedish cubic inches of hidrogen from llife doci- 
mastic centner of non, and with the latter from 15 to 51 
inches. 

Guyton quotes an experiment of Priestley, iu which the Pnc.tley. 
Fn<>!ish philosopher obtained 155*5 cubic inches ofhidrogeii 
giiswith 27*55 [gis.Jof iron; which would carry the quantity 
of OMgeii combined as far as397 parts to 100 of irou{l. 

Lavoisier, having dtssoUed ItiO grs. of iron in dilute sul- Lavoisier, 
phuiic acid, ohtained 110 cubic inches of hidrogeu gas, 
whuh would make th^ quantity of oxtgeu cutnbiticd wfth 
100 of non 27*3. 

Vaoclermomie, Berthollet, and Monge, dissolved 2i vari- Vandermon- 
eties of non in sulphuric acul diluted with water. From the and^ongcl*^* 
puiest iron they obtained 78 ounce measures of hidrogen 
gas, at the tempeiature of 12® R. [59“ F*]» piessure 

* lb. p. 497- t Analysis of Iron. 

f{ Not being able to turn to the passage In Prte>iley, a< the reference w 
to the Encyclopfiiie, I ca'inoi verify the numbers here given. Mr. 

Hassenfratz appeais'to have taken the numbers as representing French 
cubic inrhea, and French grains; but supposing them to be English 
uirlies and grains, which is very probably tiie ra<e, ihe proportions will 
no give more then 27 69 oxigen to 100 irqu. G. 
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QB in. [$0*8]l, xrhich would mak« the quantitf of oxigen 
combined with 100 of iron 29 *• 

Vaitqci^to, bailing dissolved several kinds of steel in di¬ 
lute sulphuric acid, obtained from 108 to 131 cubic inches 
of bKlrogen 'gas whence the quantity of oxigen combined 
wkb 100 of iron would be from 36*6 to 29 ^# t* 

From the products of hidrogcn gas obtained by dissolvirtg’ 
iron in dilute sMlpbunc acirl we must exclude those of 
Bergman* which exhibit too great differences to deserve any 
coniidence; and that of Priestley, which appeals mnch too 
considerable not to induce the suspicion of some erronr, or 
that great pait of the iron'was oxided ut a maximum 

*1 he otbei experiments lead to the conclusion, that the 
quantity of oxigen combined with iron varies between 
and 29'9 to 100 of the metai dissolved. 

Iron isseldi^m pure, always containing carbon, scoriae, and 
someMmes oxidule. The iron that gave Vauquelin 121 cubic 
inches of hidrogen contained 0*U06J3 of carbon* and 
0*00626’ of siliceous earth. 

The impurity of iron leadsto the prebunnption* that the 
quantities of hidrogen obtained were less than would have 
been produced, if the metal had lieen perfectly pure; vi hence 
we may consider the greatest quantity of hidrogen obtained 
us resulting fiom the purest ii on: and that analysed by Vau¬ 
quelin contained at least 0*01 of foieign inaticr, so that we 
may carry the proportion of oxigen combined witji lOO of 
irqp dissolved in dilute sulphuric acid as far as 30 without 
irfwger. But, according to Thenard> the iron in this solu¬ 
tion is in the state of white oxide; iS^ence the white oxide 
must contain 30 of oxigen to 100 of metal* or consist of 77 
parts iron and 23 oxigen. 

Of the quarUtty of oxigen combined with iron ascertained by 
the oxides emtained in the solutions^ 

The quantity of oxigen contained m the oxides separated 
from their solutions may be ascertamed in three d^ereot 

• Mem. de P Ac. dc8 Sciences, 1786, p. 166 and foliowtog, 
t Journ. des Mines, No. 2 d, p. 22 . 

If my conjecture* expressed in a preceding nete* he right, thu 
inark on Pncstlej*!. expenmenlU onaeccMary. C. 

' mod es: 
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Kodei : Ist^ by distilling the •olution to dryoest, washing \n the oxi4<») 
the precipitate, and drying ; 3adly, by precipjtatings the themseltes. 
oxide by ao aHcaii; 3dly» by precipitating in the uxetalbc 
state, by means of irop, the dissolved oxides of othetmetals, 
the quantity of oxtgen contained m which is already kivowp. 

Ist Met/uid, iiavoisier dissolved iron in nitric acid, evu- 
porated to dryness, and obtained u red oxide, the weight of acid by Laro> 
which was from 40 to 50 per ceubmore than that of the iron ^*‘**’^» 
dissolved* 

Bucholz dissolved iron in diluted nitric acid, evaporated Buchol^, 
it to dryness, and kept it in a red heat for a quarter of an 
hour. In three successive experiments the increase was 42 
per cent. 

Gaeniveau, mine engineer, writes to me from Paris, on andGuenb 
the 30th of September, 180? : “We also have been em- 
ployed on the same subject (the oxidation of iron by the ni¬ 
tric acid), and we conclude, that the oxide is composed of 
100 metal witfi 44 oxigen. We employed the same method 
as Mr. Bucholz.” This experiment appears to ImVe been 
repeated in the laboratory of the council of mines at Pans. 

Iron dissolved by nitric acid is commonly in the state of Part of the 
red oxide. Lavoisier «a 5 's, that, having calcined this oxide 
to reduce it to the state of ethiopa, it lost so tnu< h of it« lieaiby Lavoi- 
weight, as to retain no more than 25 or 30 of oxigen to 100 
of iron *. 

It is difHcult to place confidence in this result of Lavoi- but this qow* 
sier: Ist, because there is no indication of his having uonato.*. 

the necessary precautions, to oxule completely the rue|l|H||‘ 
dissolved: 2dly, bedigHe, according to the expenineobdif 
Berthollet and Fourcroy, the oxide does not part with any 
of its oxtgeii to return to the stale of oxidole, to whatever 
teraperatuie it be exposed. 

It remains for us therefore to compare the twp results of Comiwrisoa of 
Bucholz and Gueniveau. As it is difficult for us lo know 
with certainty, whether the oxide of Bucholz did not sidl 
contldn some portion of oxidule rniked with it; and wliethcr 
the iron, which he employed, were perfectly pure ; every 
thing leads us to prefer the second result, which givos tlie 
larger proportion of oxigen. Both hoviever having taken the 

* Mint. I* At de*s Sciaice\. i78r', p h. 
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same precautions, and employed the same care in their ex¬ 
periments, we will leave it for the present undecided, whether 
loo of iron be mixed with or 44 of oxigen in the red 
oxide. 

2nd iHefAod. Guyton dissolved iron in nitric acid, and 
precipitated it with salt of tartar, The^ precipitate, after 
being repeatedly washed and dried, had increased a3'l on 
100 of iron. ^ 

Lavoisier precipitated .the nitric solution of iron hy caus¬ 
tic alkali, and obtained two different precipitates. 1st, 
When the solution was weak, made without heat, and pre¬ 
cipitated by pore caustic ammonia, this illustrious chemist 
had a black precipitate, in which the vt-eight of oxigen to 
100 of iron was :>0. 2rlly, When the acid was concentrated, 
and the solution ]>ronioted by heat, the iron received an in¬ 
crease of 4Q or 50 pf'i cent, whatever were the and rm- 
ployed; andHhis piecipitatc, aftei being calcined, retained 
only 25 or 30 parts of oxigen to the 100 of iron. 

Oxide of iron in sulphuiic acid diluted with water, svhen 
precipitated from its solution, and afterw'aid diiod iu close 
vessels, Lavoisier found to be in the state of ethlops, apd 
containing from 25 to 30 parts of oxigen to 100 of metal. 

This great diminution of the weight of the precipitated 
oxides obtained by Lavoisier might lead us to suppose, lliat 
some coally substances had got into the vessel cont.miiiig 
the oxide, and contributed to the reduction of part of the 
oxide to the metallic state. 

» i is difficult to draw accurate concluiions from these ex- 
ments, because it is not ceitain^ wlicther, by virtue of 
that chemical action of which Berthollet lia>. proved the ex¬ 
istence, a portion of the alkali liad not been earned down by 
the piecipitatc, and a portion of the oxide retained by the 
menstruum. In fact Fourcioy found, that the oxides of 
iron precipitated by ammonia retained a jiortion of liie pre¬ 
cipitant. 

3d Method* Bergman remarked, that 20 parts of steel 
of Osterby threw down ti6 parts of silver dissolved m sulphu¬ 
ric acid ; whence it follows, that 100 parts of silver would 
have been piecipitaled by 29 iron, From this Lavoisier con¬ 
cludes. 
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ttladeS) that 100 parti of iron would take up 37*29 of oxfgen 
, in thiieaerinient. 

The ^ult here depends on too many circurostinees, to Ol^jeetions. 
make known the proportion of iron contained in the oxide or 
oxidule. In fact the quantity of precipitate jCom{hired with 
the iron dissolved depends, Ist, on the quantity of oxigen 
combined with tlie silver in the solution; 2dly, on the pro¬ 
portion of silver precipitated from nitric acid by mercury; 

3dly, on the quantity of oxigen which mercury takes up on 
being dissolved in nitric acid; and if these three data be not 
strictly accurate, the final result cannot be dkermined with 
precision* Piouat says he has discovered, that silver may be Two nitrates 
oxided either at a maximum ora minimum in nitrate of sil- otsilver, 
ver*; and heiipe we have a fresh source of errour in the in¬ 
ference of Lavnisier. 

Bucholz attempted to determine the proportion of oxigdn Buchol/ form, 
in the oxidule of iron, by supposing that in tile oxide to be 
known. With this view he passed the vapour of water over oicans of heat 
red hot iron, and obtained an oxide, which on tntyration *”**'''*^**’^» 
furnished a black powder. This, being subjected to the 
action of niuruuic acid, and to several other tests, was found 
to be an oxidule of iron. 

This oxidule was dissolved in nitric acid in tlie same man- and convertod 
ncr as iron, the fluid evaporated, and the resicluin kept at a perut- 

red neat for a qnarter ot an hour, when it had gained an acid, 
addition of one tenth to its weight. This, on the supposi¬ 
tion that the red oxide contains 42 of oxigen to 100 of iron, 
would give SOfof oxigen to 100 of iron for the oxidule; ^d' Calculations 
on the supposition of the red oxide containing 44, the oxi-^™® 
dole would contain 31 to 100 parts of metal; and 100 of ox¬ 
ide [oxidule] would be composed of 70*3 iron, and 23*7 oxi- 
geu, which agrees^with the resultsof Lavoisier and Bucholz. 

6tb method. 0/ the quantiii^ of oxigen determined by the 
decomposition of nitre. * 

Guyton projected equal parts of iron filings and nitre in^o fronoxuVei Jk 
1 red hot crucible, washed the residuum repeatedly in boil- 
ing watei, and obtained an oxide, m which the iron had re- * 
ceiled an addition of 34 parts to loO. 


• Journal de Pin<! 179*1, vo! n,p 221. 
t 29 I oiil;. C 
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Cmclusim from the experiments recited respecting thepropor* 
iions of oxigen and tr<m contained in the different e^xtdes* 

The numerous experiments on Ihe oxidation of iron, that 
have been mentioned, and which were made by persons ce¬ 
lebrated equally for iheir talents, sagacity, and precision, 
may be divided into two clat^fect.. The first, executed at a 
time when the science ivas not sufficiently advanced, to in- 
dicate all the causes that might infinenoe the .results, are not 
sufficiently accurate for us to make tise of them. The 
&ec ond, made with the care and precision, that the present^ 
state of the science admits, ought seeniiugly to enable us to 
determine the proportions of oxigen and pure metal in the 
oxuies, if not accmately, at least with so near an appioxitna- 
tion to the truth, that we may employ them with advantage 
in those chemical analyses in which iron is present. 

The propoition of oxigen in the ted oxide of iron exhibits 
some unceitaiuty. It was found to be 4i to tOO of bon by 
Bueholz; 44 by Mr. Gueniveau; and 45 by Desroelusaiid 
myself. 

Several considerations lead tne to adopt the proportion of 
4^ of OMgeu to 100 of iron, supposing the three expen- 
tnents, which give these different piopoitions, to have been 
made with the same degiee of accuracy; aixording to which 
the composition of 100 paitsof led oxide would be in round 
numbersion, and 31 oxigcn. 

Among the considerations that lead to the adoption of 
this propbrtioii, the following may be distinguished, 1st, 
The method of oxidation hy the air assisted by heat, which 
is the piost direct and simple. 2d, The difference between 
the lesults of Bucholz and Gueniveau, 44 being nearer to 
45 than to 42. 3d, The difference in spetiinens of iron. 
Iron rendered impure, either by the union of carbon, by 
•xidttle remaining in it, or by scoriae, would receive a smaller 

addition 
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addition of weight from the coinbiOaton of oxigen, thatl 
iron in a purer state. Now as l$ucbo1z did not analy<9e hi* 
iron separately, it \& difficuit to decide on iii^ acvotint. lu 
the analyitis tiiere is an element very difficult to be deter* 
tnniod lu the present state of our •knowledge, this 'it% the 
quantity of oxidnle remaining. Now as, from the^e cortsi- 
dcrations, we sl iiuld regard the bighed result as nearest ap¬ 
proaching the truth, this leads to the acloptma of 45. 

The proportion of oxigen in the black oxide appears to Black uxid*. 
vary between 30 and 31'« of oxigen to 100 of non. It is 
30 in icdnciiig the black oxides oi the valley of Aost: it i* 

40 in reducing the black oxide of the isle of Elba with 
hidrogen gas. On^ dissolving the black oxide in nitiic 
aclth the oxidiile lucicascs 10 per cent in passing to tlie 
state of red oxide. From this expeiiinent it is inferred, 
that the black ox.de contains 30 of oxigen to 100 of iron, 
supposing the red oxide to contain but 42 o^f oxigen. If,* 
howe\er, tins oxide be csiuiuitcd at 45, agreeably to our rx- 
pcrmn.'iits, the black oxide will contain 31*8 to 100 of iron. 

Lastly, It amounted to 31*33 lu the experiment wli^re La- 
V af,ipr oxuled iron by exposing it red-hot to the vapour of 
water in a (upper tube ; ami to 30*38 accouling to Bucholz. 

1 l.ne a])pcars some difficult} in choosing between the re- Rewoii'! far 
Sill'S of and 31‘8 of oxigcu to 100 of iron in the o'^i* 
ibiU'-., yet we think the higher ought to be taken, because, tiou, 

1 t, the propoilion deiivid fioin the oxidulated ous of the 
\ I'u v uf Aost 18 liable to yuiiou& uncertainties, respecting 
tlic identity of the mineral fused ami the mineial smilysed: 
i?d'y, carbon always coiubnu''. with the regnlua, and it is 
dili'icn't to dcterniiiie Its quantity precisely: 3(Jly, it seems 
nioie proper to caleulute the diifeiencc of piOportion between 
the black oxide and the led, by taking the hitter at 45 than 
at 42‘ 4»hly, of all the expt riiueuta. In which the black 
oxide has been obtained, llnit where the vapopr ol water 
wa» employed is the'most direct: 5thly, cmcidering th. im¬ 
purity of iioi), the highest term of oxidation is always to be 
pref’ciud, v\heu its lUteis well deteinmitd. 

Fioin all these consideietkms we shall presume^ that the oi 76l.ori to 
black oxide is composed of 31*8 oxigen to 100 ot iron; 

Vofc. XXVHI.—APRn, iSii. T whence 
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M'hence »t will follow.^ that 100 pa»tt> o| black oxide of iron 
are composed in round numbers of 76 iion and 24 oxigen* 
No method ot obtaining the white oxide of iron is yet 
kuowDf l>«t that of di'^sobing the raetal in an acid. When 
the o>jdethus obtained is precipitated, it immediately corar 
bines itith oxigen to generate black oxide, and frequently 
red oxide; so that we have no method of finiding the propor¬ 
tion of oxigen in white oxide but by calculating from the 
hidrogen gas evolved during the solution. 

In this way we found the pioporiion of oxigen to vary be¬ 
tween 2b’G and'iJd, To choose between these two numbers, 
taken from the expenments of Vaiiqiielm, we should know 
the state of the non dissolved, and the mode in which the 
solution was Condiutcd, (Calculating’f?om the dilTcrent de- 
j::;iees impurity ui non, we'sliall be led to adopt the pro- 
portson of .hi: jet, I think, it would be preferable to take 
that of 29 of oxigen to 100 of iron, deduced from the expe- 
yiraenlsof the Vrench academicians, Moiigc, Vandermonde, 
aod Berthollet: because, 1st, it was the highest product 
they obtained from 21 varieties of good iron, which they 
dissolved: 2dly, they weie parliculaily caieful sn measaneg 
the gasses they obtained; 3dly, they reduced these m'^a- 
sures to a uniform temperature and preNSiire, whence it was 
easy to calculate the exact quantity of oxigen coirespf.nd- 
ing ; 4thly, in the expeiiinent of Vauquelin, which may be 
considered as x'ery accurate, tlie omission of the temperature 
aod pressure, at which the gasses were obtained, reudcis us 
unable to .compute exactly the quantity of oxigen, 

Fiom these considerations it follows, that thewlnte oxide 
is composed of veiy nearly 29 paits of oxigen to 100 of iron ; 
and that 100 parts of white oxide contain 77*5 iron and 22*0 
oxigen. 

Addition. 


DifTertace be* IVlitieralogists know, that there are very characteristic differ- 
ences betweenrheosidule of iron of the valley of Anst, which 
AoitaudEidg. the celebrated Hahy designates under the name ofoxidulated 
iron, and the oxidule of the isle of Elba, which he calls oli- 
gist iron. The primitive form ofthe’fiist is the octaudroo, 
and it j ie!d» a black powder; thepriraitive foi m of the second 
sa rhomboid, somewhat acute, and it yields a red powder. 
" T tse two oxidulea appeal to differ in the former being 

only 
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only a pure oxidule, similar to th^t obtained from tbe oxi¬ 
dation of iron by water, the decoinpoaition of whiicli is us- 
Msted by heat, and con«i«tin>^ of 0*7b iron to 0*24 of oxigen; 
and the latter beini^ a compound of red oxidt- and black oxi- 
dule of iron, in which the^jroportions of these two substances 
ore variable. 

The powders of oxidulated iron, and of oxidule of iron 
obtained by heat and water, appear to be identical. We 
have analysed several specintens of ore from the island 
of Elba, and found in every one very variable proportions of 
the two oxides. , Of the two vaiieties mentioned in the pre¬ 
ceding observations, one contained 33, tbe other 40 of o\igen 
to 100 of iron. Some others, that we analysed both in the 
moist and dry way, contained 35, 30, and 38 of oxigen to 
lUO of iron. One alone yielded us only 30, like the ore of 
the valley of Aost: but we had reduced and analysed sepa¬ 
rately two fiagments taken fiom different parts,' of the same 
' specimen. 

Among tbe fine crystals of tbe isle of Elba a great ^Ical oi 
red oxide of lien is found; and it is principally in this stale, 
that the oie is extracted for the fainelting houses. In the 
mines of the valley of Aost, on the contrary, the oxide is 
much more laie, and the ore is pretty coiumuniy extiacted 
for +he woiks in the state of oxidule. 

'^riiis addition I give only as a sketch, that may assist the Thrsc merely 
miner ilogist in his researches, and facilitate the discovery 
ol‘ (he causes of the diiTuiences presented by these two spe- 
cieb of non ore, which the learned Many liad already di¬ 
vined with that sagaaty, winch he employs in all his labouis. 


V. 

On the Parts of frees ’prlmatly impaired hy Age. fn a 
I^'tter from T. A. Ilnight, iLstf. JP. R. S. to tho Bi. I Bn. 
Si/ dobfcPH Banks, Ba/t, K. B. P. It. S.* 


MY DEAR SIR, 

Xn tbe first communication I had the honour to address 

to you, (it was in the ^ear 17^5») 1 staled the result of many ^ < » l inr*! 

pci lull, 

* I*!-!! Tran< foi ISlO, p. 178 
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> 4 I 

es^rin^ents on grafted fropi which I inferml* that 
each tim(^y‘<tan be propagated^ with auccess during h limited 
period ooly; and that the nf other detached part of 
:iu old tree, or old vanety, can never form that, which can 
with propriety be called a jowng tree, 

I have swbseqnent'y enditavoiircd to «8oert|iH which, 
among the various organs that eompo'^e a'lnac* wrat fails to 
execute itscifice, siud thus tends to bring on the incurable 
debility of old age; and the residt of the expmroentsap¬ 
pears saiVicicsrliy jnterestiug, to induce me to communiCafe 
an I'ccouut of them. „. 

Whatever d'tfemn‘€ exists hetvvcfn the functions of aiii- 
mal and vegi!u!e« lii<, there is a vt-i s obvious analogy be¬ 
tween some of tuc organs of pUnU, uml those of annuals; 
and it docs not appear very uupiobable, that the corves- 
ponUeut orgaiij m each, nlay tirst fail to eyecute us office ; 
and satisfuekory evidence of the irapeihct action ol any 
paiticulas* organ can much more easily be obtained in the’ 
vegitabk' than in the animal world. Foi a tiee may be 
composed, by the art of the grafter, of the detached parts 
of many otheis; and the defective, oi efficient, operation, of 
each orgim, may thus be observed with the greatest accu¬ 
racy. Bur such oliservHtions cannot l>e made upon animals; 
because the opetutions netessaiv cannot be pcM’tonned ; and 
tiieiclore, though there would be much danger of eno'ir m 
incautiously transferring tlie phenomena of one class of 
Orgaiti/ed beings to another, 1 conceive, that experiments 
oil plants mxy be, in some cases, iisclul to the invesiigaiof 
of the aiiiniid economy. Fh* y may direct him in bis pur¬ 
suits, and possibly facilitate hts inqimies into the immediate 
cauiies of the decay of anuniil stiength and life; and on a 
subject of so much tnipoiluncu to aiauVmdj no source of 
information s,hould icmaai unexplored, and no lii,hts, how¬ 
ever feebk', be disivyarded. 

Naturalists, both ot ancient and modern times, have con- 
felilored the structuie of plants as an inversion of that of 
animals; and havecompa''ed the roots to the intestines,.attd 
the leaves to the lungs, of animals; and tie analogy 
tweeu the vegetable sap aud animal blot.d ia ver; C'osa 
and obvious. The expeiiments also, of which I have at 

ddieent 
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or coitaieiejel wit h ihetr state of eatstence aiul it^owin* 

of titcs, partifll^ltonly 45f(^&in coppices, which Nodefictimcy 
‘ are fetldptU I peiioU^ dtlK»*Mti«e so long to piodtilie, LccaswnfTThe 
and feed, ft sijecesfeio^f'llB^ hmnehes, that no txpeiirnents ducay of tr<rt*t» 
v<*re wanted t« satisfy is not any defective action 

^0f the root, uhich occasions the debihtj and diseases of oidll 
vantfties the apple ,«iid pear tree; indeeti experience 
every wher« 4 ^how»,tbat a jootigaeecUmg stock does not give 
^the character of j onth to the inserted bud oi graft. I, how- Plantsfroii^^ 
ever* pro( ured plants fiom cuttings ot some verj old 
rieties of the app'e, which readilv emit loots; and these th«appL 
plants at the end of two jeans were grafted, about two 


inches above the ground, with anew and ijgry luxuriant 
variety ol“ the same species. These grafts giew veiy fieely, 
and the roots themselves, at the end of four or (Wfir^||parS| 
probably contained at least ten times as much alburnum, 

Ob thej would have contained, had the tiees remained un¬ 
grafted. The roots w<*re also free from any appearance of 
* disease, or defect. 

Some crab-stocks were at the same time grafted with the Goldenpippm 
goldtn pippin, in a soil where the wood of that vaiiety 
raiely lived more than twoyeois. and I again giafted the crabon the 
annual shoots of tlie golden pippin with cuttings of 
young Iwalthj crab-tree, so as to include a portion of 
the wood of the golden pippin between the roots and 
branches of the native uncultivated species, or crab tree; 
and in this situation it grew just as well as the wood of 
the stock and branches. Some biani hes also of the goldetl -with 
pippm trees, which t mentioned lu my foimer commuiii«P*^^®**^» ‘ 
cation of 1795, being much cankeied, wcie cu* o£[ a foot 
aboie the jfUBction of the grafts to the stocks; aud were 
regrafted with a pew and healthy variety. Farts of tlio 
wood of the golden pippin, in which weie many cankered 
spots, 'uksre thus placed between, the newly inserted grafts, 
and thesiocht;^ aud these parts hove snbfteipientiy become 
perfectly fkce froi^ dbease, and the itounds,’ pieviously 

made 
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made by canker, have been whojlly covered with new and 
healthy baik.. These facts, therefore, sattafied me, that the 
debi,Uty end aiseases of olt^varieties of fruits of this species 
did not on<;^iDate in any defective action, of the bark or 
alburnum, either of the root, or of the stem and branches, 
HUj^ my attention was consequently dnected to the leaf and 
succulent annual shoot, • 

A few crab-stockB were grafted with cuttings of the gol¬ 
den pippiiq a Bitnation and soil, where I had previously 
Ascertained, that the wood of the golden pippin rarely re¬ 
mained in health at the end of a second year; and, as 
soon as the annual shoots "had acquntd sufficient grow^* 
and firnincsfe, luimeioiis buds of a new and luxuiiant variety 
of apple, which liad recently spiung fioru seed, were in¬ 
serted in them. X)mH||^g the succeeding winter, the natural 
buds of the golden pippin branches were dcstioyed, and 
those inserted*sutfeied alone to remain: and as soon as the 
leaves of these had unfolded, and eiiteied on their office, 
every symptom of debility and disease disappeared in the 
bark and wood of the golden pippin: and each conti¬ 
nued to peifoun its <ifKc'o, just as well as the wood and 
bark of the young secniiog s.ocks <ould have d-nie under 
sirnilai cjrcumslufKe^ 1 made nearly the same e^peu- 
luents on the pt'tr Ihv, jukI with the same result. 

1 haveendeiivonrf'd, :n m ii ul former commuuitations, to 
prove, that the sap ol plants <'nculatcs thiougli their leaves, 
as the blood of animals ciunialcs through their lungs; and 
I have not snbsequentl) found any facts, in the writings of 
other natmahsts, or in my own experiments, which militate 
against this conclusion. I have also obsci ved, that grafted 
trees, of old and debdilaled varieties of fruit, became most 
diseased m rieh soils, and when giafted on storks of the 
most vigorous growth, which has induced me to suspect, 
that 111 suck cases more food is collected, and eairied up 
into the plant, than its leaves can prepare and assimilate, 
and that the matter thus collected, which would have pro¬ 
moted the health and growth tn a vigorous variety, accu- 
mulntefi, and generates disease m the extremities of the 
branches and annual shoots, while the lower part of the 
trunk and roots remain) generally, free/rom any apparent 

disease. 
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^uease. 1 am, therefore, much disposed to attribute the The leavcB th* 
diseases and debility of old age in trees to an inability to 
produce leaves, vhich call ef&ciently execute their natural . 
office: and to some consequent imfurfectioni in the.'eircn- 
lating fliaid. It is true, that the leaves are Hoiiually repro¬ 
duced, and therefore annually new : but there is, I conceive, 
a very essentia! ififfeieiice between the new leaves of an old, 
and of a young vauety: and in support of this opinion, I 
shall observe, lliat the external character of the leaf of the 
same variety at two,, and at twenty jears old, is very dis¬ 
similar; and It therefore appears not impiobable, that 
Isrther changes will have taken place at the end of two 
centuries'*. 

If these opinions be well founded, and the leaves of tiocs 
be analogous to the lungs of anmials, is it very improbable, 
that the natural debility oi old age of tiees and of animals 
may originate from a similar source?—This#is a question. Longevity 
upon which I am not by any means prepared to give an *f« 

opinion: bnt 1 believe it will very generally be admitted, gtate of W 
that tlie human subject is best formed for long life, whe#l’*"8s* 
the chest is best formed to permit the lungs to move with 
most freedom. I have also long and attentively ob&cived 
among our domesticated^ animms, that those individuals 
longest retain their health and strength, and best bear ex¬ 
cessive labour and insufficient food, in which the chest is 
most deep and capacious, proportionately to the length of 
current^the circulating fluid has to'run; and the same 
reuiark will, I believe, be generally found applicable to the 
human species, I am, my dear Sir, 

with great respect, sincerely yours, 

Downton, Feh. 26 , 1110. AN D. *KNIGHT, 

1810. 

* The leaf a seedling apple or pear-trer, when the plant is very Down on 
young, IS generally almost wholly free itoin the pubttcente or down, leaves a srmp. 
which subsequently appears on its utidcr surface ; and which Bonnot and 
Mr. Mirbel’ have supposed to increase us surface aad powers. But 
1 feet little disposed to adopt this hypothesis, having observed, that the 
leaves of some new varieties of th* apple, which have sprung from seeda 
of the Siberian crab, have both surfaces near^^equally smooth; and that 
these varieties grow faatcr, end bear heavier crape of very rich frui|, ilua 
any others, without being exhausted or ii^urcd. 
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Remarks on Mr. Dalton’s Hypolhesh of the mmner in 
which Badm comline with each other. In a Letterfrom 
John Bustocx, M. D. 

To Mr. NICHOLSON. 

SIH, 


N the fii’bt partof TMr. Dalton’s system of chemical philo* 
Nt w principle sophy, hc announced the existence of a new prinnple, re¬ 
in thuaibtry. manner in which bodies combine with each 

other. At tlie time be went no farther, tlian merely to state 
tlie outline of his hvpotheMS, refenng to the snbscqncnt 
part of Ins work, for the facts and experiments from which 
it was derived. The second part of the system being novy 
published, and a consideiable portion of it being ociupied 
with details, winch may be considered as dependant upon, 
or iliustialive of the hypothesis, and the truth of it being 
assumed as the foundation of a great pait of Mr. Dalton’s 
rj|||i 80 umg, we may be fairly entitled to enter into an exarnf- 
Ration of the proofs, which are adduced in its support. 

In Older to assist us in forming a i h ar (onception ot the 

r*ff'TPnt subject- it may be dcsirablk to refer to the ditferent ways 
p M(i s of eS' , ,11 1 1 

ra'.lJ^h)nga m whicii we attempt to establibh a new ri, potliesis. We 

n»’w hypoihe* sjjow, that it is consonant to the genetallv received laws 

A 1 ^ 

of [>hysics, that it 1 ‘oiucides with pieviously admiUedfacts, 
and is deducible from them ; or, proceeding without these 
previous steps, we may propose a neiy opinion, that is .un- 
8U()poited by analogy or induction, and aftei wards endea¬ 
vour to substantiate it, by experiments and ohsei vations 
made expressly for that purpose. To liie latter of thesethe 
terra hypothesis more slnctly applies, while the former is 
more correctly denominated theory \ and as our plan of pro- 
oeediiig in the investigation of any truth must Sc consider¬ 
ably different, according as we adopt the one or the other 
of these modes, it is of some iraportanci? to bear in mind 
the distinction^ wluch subsists between ihcin. It will^ J 
think, be found, that Mr. Dalton’s,doctime is altogether 
hypothetical., or one which depends for its proof entirely 
wppn subsequent observations and expeiiments. By those 

who 
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■who we in the habit of philoaophical investigation, it will 
not be »«f posed, that any degradation of Mr. Dalton’s doc¬ 
trine i« intended by this statement of what I conceive to be 
the correct view, in which it oaghtto be regarded; sotne of 
the most important discoveries of modern times haVe origi* 
nated from mere hypothesis, nor does it appear that any 
objection can be urged against the use of it, piovided only 
we bear in mind the nature of the ground on which it is 
founded, and recollect that its proof depends en'tirely upon 
the strength of the facts that are adduced in Us favour* 

I slmll offer a few remarks upon the terras that are era- Rcmarlcs on 
ployed by Mr. Dalton, and first upon the word ati ftt, which 
holds so pionniient a place ui his pi^gea. Consider.ble merit 
is due to him for the clear manner in which this part of the 
finbje6l IS brought into view, ami this, 1 conceive, is in no 
small degree oivmg to his having employed a term, the 
meaning of which was established both by custom and afia- 
logy, so that It could scarcely be misunderstood *, whereas 
the‘Words particle generally employed by tlie English 
chemists, and still more, employed by the| 

French, were obliged to be alteFeijr%rid retracted from their 
po|)ular acceptation, before they could be employed in a 
sciciitthc diacnsaion. To the woid atom no objection can 
attach. 1 cannot, howCver, assent to the manner in which 
iVJr. Dali on has used the words 6/wary, ternary, &c.; be* Binair, tera- 
cause, 1 think, it is calculated to introduce confusion into 
chemical language. The words themselves are modern, 
they are confined to the writing of the chemist, and were 
formed to express a peculiar constitution of bodies, yet Mr. 

Dalton employs the terms in a sense essentially different , 

from that ougm.illy impo<4ed upon them. 1 am not fond of 
proposing new terms, being aware of the difficulty ot in¬ 
venting such as may be unexceptionable, yet I shall venture 
on the present occasion to suggest, that hinate.,^tHnale^ &c, OiIipt term*-, 
may serve to denote that the substance in question consists, fhesg 
of 2, 3, or more atoms, without the liability to errour, , 


^ ATOpMs, iiMecabilis, indiviiibilw. 
'f DiminutiTtt ot pars, a little part. 
I Piminuiivc of moles, a little 


timt 
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t.hdt i» itivoked in the words binary, ternary, he,, whieh 
refer, not to the quantity, but to the quality' of the 
stonis*. 

After these preliminary observations, I shall proceed 
to the subject more immediately under consideration. 
In the conclusion of the fiist part of his system, Mr, 
Dalton introduces a short chapter on chenofcal synthesis, in 
winch he informs us, that ** one great object of his work is 
“ to show the importance and advantage of ascertaining the 
relative weights of the ultimate particles, both of-simple 
“ and compound bodies, the number of simple elementary 
“ particles which constitute one compound particle, and the 
** number of less compound particles which entei into the 
formation of one more compound particle.” He then 
goes on to stale, that when two bodies A and B are disposed 


♦ I hope I shall not be thought hjpercritiwl, if I point out an inaccu¬ 
racy into wlAch you have fallon, m your tianslation of Mr. Grauh^^s'b 
paper on mcullic arborization, lOseritd in your last number. The follow¬ 
ing sentence occurs in it j” ** Lei us suppose a thread of water formed 
** of three integrant particlesJlpch composed of two atoms of oxigen, 
“ represented by g , and on'?OT hidrogen, &c'* Knowing by the date 
of the paper, that between 3 or 4 years must have elapsed since u was 
■written, 1 was surprised to meet with the word atom iii this connexion, 
and was'ndneed to turn to the original, where 1 found the expression 
to be; “ ConsideroBS un filet d’ eau forme de trois molecules inie- 
•“ grantes dont chacune sou composee d* oxig^ne, represente par §, Si 
d’hidrogcne represent^ pari, &c.” In works of science, particularly 
where ihe language has been controveited, we should closely adhere not 
only to the renre, but, where it it possible, to the tirma of the original. 
Ann. Chim. V. LXUI, p. 19, 20. «• 

[Annoer* It appears to me, that one great source of the corrup- 
Uon of language ts the retaining the words of one language in what ts 
called a translation into another, without nrrcsslt} ; and that this has 
of late years a growing evil in our own, partly from the carelessness 
end partly from the ignorance of translators, which 1 Jiave generally been 
studious to avoid To the word molecule 1 have always felt a particular 
objection, not only because 1 conceive our English word particle to be of 
the same signification, butbecauj.o, when pronounced, its sound is liable 
to excite a ludicrous idea. Mr. Daltoirs recent observation, that he did 
not understand the meaning of the word particle, induced me to employ 
that of utotn, to Which 1 4td not imagine ony objection could lie. C.J 

to 
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to combine/ their utoms luubt unite in the following order, 
beginning with die niosteimple cafe. 

“ 1 atom of A -h 1 atom of f* =: 1 atom of C,bitiaxy. 

** 1 Etonft of A -f 2 atotnsofB =: ) atom of D, ternary. 

** Satottisof A + J atom of B =: 1 atom of E, ternary* 

1 atom of A 4- 3 atoms, of B 1 atom of F, quaternary, 

3 atoms of /{ + 1 atom of B =: I atom of G, quaternary, 

&c.*» 

The author then proceeds to lay down some “ general 
rulesi,” whicli, not being immedisitely deducihle from the 
foregoing statement, nor, S« far as 1 can judge, having any 
previous analogies in their faiour, we must regard as specu¬ 
lative positions, the proof ol which is reserved for the 2ud 
part of the worh. The first four of these rules areas follows. 

** 1st. When only one combination of two bodies can be 
obtained, it must be presumed to be a binary one, unless 
“ some cause a[)p<.*ar to the contrary. <2nd. When tw o com* 
binations aie observed, they must be presumed to be a 
“ binary and a ternary, 3d. When three combi motions ate 
“ obtained, we may expect one tOi be binary» and the other 
two ternary. 4th. When four combinations are observed, 
we should expect one binaryt two ternary, and one qua- 
** ternary, &c.” In support of these positions Mr. Dalton 
off'eis no arguments, but le&tiug iheir truth entirely upon 
their intrinsic probability, he proceeds, without any hesita¬ 
tion, to deduce from them the most important conclusions, 
and such as lie at the foundation of a great part of his sub¬ 
sequent leasoning. 

From the first of the above rules Mr. Dalton draws the Composition 

two conclusions, that water is a binary compound of bidro- 

1 I .1 » . • ^ . otatnnuMua. 

gen and oxigen, having the relative weight ot its two ele¬ 
mentary atonas nearly as 1 to 7; and that ammonia is a 
binary compound of azote and oxigen, the atoms of which 
have the weight of 1 to 5 respectively. But before we can 
follow Mr. Dalton through this train of consequences, there 
are some difficulties to be cleared up, which oppose our pro¬ 
gress at the very auiset. When bodies unite only in one pro¬ 
portion, whence do we learn that the combination must be 
binary f Why is it not as probable, that water is foimed of Objections, 
two atoms of oxigen and one of hidrogen, o[ two atoms of 

bid^rogw 
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htdi'o^en and one* of oNigeoi or in short of any assignable 
number of atomsKrf hidrogeu and oxigen? 1 do not perceivei 
that Mr, Dalton has gii>ea any reason in support of this 
binary Combination, in preference to all the rest, and 1 am 
unable to conjecture what reason can be urged in its favour. 
If we feel a dilBculty in a&Mn»ting to the first of these rules, 
still more shall we bCnKjliued to hesitate, cs we advance to 
the more complex cases,, which are stated in the 2nd, 
and 4th. It is obiious, that as there is more scope for vari¬ 
ety 111 the mode of combination, in the same ratio docs the 
probability of Mr. Dalton’s siipyiiosition diminish. U is not 
necessary to enter into the consideration of the other “ gene¬ 
ral conclusions,” because the estimates which aie foimed of 
the weights of oxigen, hidrogen, and azote, as laid down in 
the first two, enter as elements into all the subsequent cal¬ 
culations. We may therefore conclude this part of the in¬ 
quiry by stating, that the positions respecting the weight of 
the atoms of oxigen, bidrogeii, and azote, us hud down m 
the fiist part of Mr. Dalton’s ‘system, are entuely hypothe¬ 
tical, are assumed without any Uuthority either from analogy 
or induction, and that coitf^equently, they must rest entirely 
upon such facts as tliQ author brings ioiwarda expiessly lor 
their support. 

The points which INlr. Dalton has here assumed, and 
which remain to be proi'ed, are the following. Fust, that 
when only one combination of two elementary bodies can 
be obtained, it must be binary ; 2nd, That only one com- 
bination of oxigen and hidrogen, and only one combination 
of hidrogen and azote can exist; 3d. That the ratios of 1 to 
7 , and of 1 to 5 expiess the relative weights of these atoms, 
it may be confidently asserted, that these steps in the proof 
are so intimutely connected together, and that the last de¬ 
pends so entirely upon the previous ones, that the least flaw 
in either of them must utterly demolish the whole hypothe¬ 
sis. I .shall now turn to the •Snd part of the system, where 
the author promised that the facts and experiments should be 
detailed, from which the conclusions were derived. The 
first chapter is on “ elementary principles,” oxigen, hidro¬ 
gen, azole, &€.} each of these individually forftis the sub¬ 
ject of a sliort sectioiti in w hich the mode of procuring them 
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is described, and an outline is given of tlieir chemical and 

physical propertieSf but nothing occurs^ either in the way of 

proof or illustration of the “ general conclusions.** We, 

hawevof, naturally expect, that ane shall find the tnfolirnMitioii 

af wliich ve are in seareb, when we cotae to tlie nextcliapter, 

which professedly treats of compounds of two elements, and Compomi'ls t>i 

first of water. *After giving a brief account of the axperi* \VdiorT 

meats on the composition and decomposition of watery ex* 

peninents w'hich nave been repeated in various forms, .by 

the most distinguished chemists of France and England, 

and respecting which the utmost pains have been taken 

to ensure accuracy, Mr. Dalton remiuks, that “ the 

1‘^geaeral lesult was that 85 i^rts by weight of oxi- 

** gen unite to 15 of hidrogen to • fdrm water.” In 

this estimate, however, he does not acquiesce; he refeis 

to some objections that have been urged against it by Mr. 

Humboldt and Gay-Lussac, whose rcasonijig on this sub¬ 
ject he considers as ** perfectly satisfactory.’* They con¬ 
ceive, that ill consequence of the aqueous vapour which 
gasses usually contain, a less quantity of real Inui^gen must 
have been employed, than was assumed in the calculations, 
and they reduce it from 15 parts to 14*3 paits, uicrea^ng, 
ot course, the quantity of pureoxigen to 63‘7* Mr. Dalton 
adds, “ the relation of these numbers is that of 7 to 1 
nearly.” fie continues; “There is another consideiation 
“ which seems to put this matter beyond doubt. In Vol- 
“ ta’s eudiometer, two meusores of hidrogen reqime just 
“ ond of oxigen to saturate them* Now, the accurate expe- 
rirnents of Cavendish and Lavoisier have shown, that 
“ oxigeii IS neatly 14 times the weight of hidrogen; 'die ex- 
** act couicideiu e of tins w tii the conclusion above deduced 
“is a sufficient ponfiiraation.” Notwitbstaiidmg the ac¬ 
knowledged sagacity of the author, I ea .not but consider 
the above lemarks us totally n relevant to tlie qi.est.uu under 
discussion. The facts that aie addiK-ed refe* meteiy to the 
relatioa which the bulk of hidrogenous gas bears to its spe¬ 
cific gravitj, and have no relation to either of the fundamtn- 
tal pouits in Mr. Dalton’s hypothesis. 

Havingniow gone thruu 'h the chapter in vli cli the pro- xh - f.icu di 
mised facts and experiments are contained, it may be proper not s ipj c t 
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tO Goneiderliow far thay enbstantiate and anthorize the con* 
clttmona that have been deduced from them. Nothinfj^, a» 

1 can judge, has been advanced, wh^ has the least reference' 
to the dr8t position, that when only one combination of two 
bodies can be obtained it must be hmartf* This therefore, 
which is the foundation of all the argument, must be re¬ 
garded as a mere postulate, unsupported by facts, and not 
resting immediately Cither on analogy or induction. The 
Sd position, tliat only one Combination oF oxtgen and hidro- 
gen, and only one of hidrogen and azote can exist, rests 
rather on a different foundation from the preceding. We 
have never yet been able to produce more than one combi¬ 
nation with e.ich of these substances, therefore Mr. Datton 
concludes, that only one combination can po'.sibly exist. But 
it i» evident that this is not a legitimate way of reasoning; 
it amounts to no more than a presumption, and that drawn 
from our ignorance; and is in contradiction to the geneial 
analogy of chemical affinities*. From what has been 
stated I think it will be admitted, that Mr. Dalton’s 
hypothesis fads entirely in its two fundamental positions, 
that one of them is entirely without snppoit, and that the 
other is founded upon a presumption which scaicely amount* 
to a probability. In this state of the case wc might [inhap-s 
be justified in discarding the hypothesis altogether, or at 
least in requiiing the author to biiiig forward some direct 
arguments m its favour, befoie we should pay any farther 
attention to it. I shall, however, pursue a different course, 
and .shall examine bow far the tonsequences would fairly 
follow from the premises, supposing tliat these were demon¬ 
strated. Nor is this investigation to be considered as a mat¬ 
ter of mere speculative curiosity, because, although the by- 

* Although in formui)!; bi* general conelusiuus Mr. D..lton assume*!, that 
only one combination ot oxigen and hiJrogen can exist, aiu! from ih'S 
cifouniittance aiguci^tlitt water is a binaiy compound, and hence deduces 
the weight ®f Its atoms, « calcxihtiov^ upon which *11 ihe f/atonls of the hy¬ 
pothesis depend^ yet in the Sd j/ar^ ot his system he endeavours to show, 
that the fluoric, muriatic, oX’inuriatn, tnd hypcroxmuriatn. acids are all 
compounds of oiogen and hydrogen, and even fomis estimate*- of the 
number.of atoias of each element which enters into thdu comj'osttio'h. 

dangerout is it for the ijiost acute nnnd to indulge in merely spectila* 
l^c reasoning I 

t pothebW 
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potheeis is at present unsupported by any evidence, yet it 

implies nothing contradictory to reason or experience |f so , 

thati if it appear that there are any number of facts which co^ 

incidesvith it, or that are oonyeinently, explained by ,it» they 

must be considered as forming an indirect argument in its 

favour. Now if we admit the truth of the hypothesis, so far 

as respects the union of the two elements atom by atom, a 

necessary consequence is, that the copnpound will be either 

iinartf*, or that the number of atoms in the substance 

which exists in the greatest quantity will be some .multiple 

of the atoms existing in the smaller quantity. I will lake Compounds of 

the example of sulphur and oxigen. These bodies unite in s“M»hur and 

three different proportions, of which one must be binary, 

1 . e. 100 atoms of sulphur and 100 atoms of oxigen will 
unite and form 100 atoms of some compound, which com¬ 
pound we might a priori suppose would be that in which 
the strongest affinity is exerted between the tw^o elements. 

In all the other compounds it necessarily follows, that the 
number of atoms which exist in the largest quantity, must 
be either as 200, 300, 400, or some multiple of t00;‘ lor it is 
obvious, that the substances could not combine atom by 
atom, were the greater number of atoms to exist in the ratio 
of 120, 150, or in any quantity intermediate between the 
centesimal numbers. It seems the most nutuiul to regard 
the sulphuric acid as the binary compound of sulphur and 
oxigen, or that 100 atoms of sulphur and 100 atoms of oxi¬ 
gen form 100 atoms of sulphuric acid. According to the 
most accurate experiments, the respective weights of the 
component parts of sulphuric acid are 100 parts of sulphur 
to 13G*5 parts of oxigenf, therefore the weight of an .^tom 
of sulphui will Im? to the weiglit of ai\ atom of oxigen as i 
to 1 * 365 , or neaily as 3 to 4. Let us now trv how this sup¬ 
position will coincide with the composition of the next com¬ 
pound of sulphur and oxigen, sulphurous acid, 100 parts of 
which are stated, upon the respectable authority of Dr. 

• The'word binary is here, and in all the other parts of thi? paper, em¬ 
ployed uithe sense which Mr Dalton asH^nito itj but it is obirious, how 
much confusion may be introduced by the circumstance of there being two 
differ«ntsigmfi(*jtion<' applied to the same scientihc term, 

f Klaproth, Gehlcn'.Jy'jT, V. 1C9 
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eompounds oC Tliorascai, to -coiAwt of 55 parts'of ttilphur and 47 of oxi* 
fuiphutsind g«Er» or loo parts of sulpliOT to ^^*6'ki{ ■oxigen*. in 

tfiw case the proportion of oxigen„to the snlpbor is dimi« 
nisbed, tl^efoie the JOO parts Of oxigen, rrliich enteiMiutO 
the eompOsition of solpburie acid, will be ’^combined with 
a greater number of atoms of t>M.Iphur, and the next smallest 
<^uantit^ with wtacb they can unite is tb(^,next mtfltiple of 
100, that is 200. Snlphnirotts acid wHI'ther^ote be com¬ 
posed hf too atoms of oxjgen, and 200 atoms of sulphur. 
Tfow suppoiiing^ the weight of an atom of sulphur to be to 
an Mom of oxigen as I’to I *565, the weight of the two atoms 
of sulphur in sulphurous acid will be to the singlo atom of 
oxigen as 2 to nearly as 6'to' 4, so that 100 parts of iOl- 

phuroua acid will consist of 60 parts of sulphur and 40 pai’tx 
of oxigen. The third rompouBd of suipbof and oxigen is 
the oxide of sulphur, and this.is stated, upon the same au¬ 
thority with ttm laslf, to be composed of jOO paits of sul¬ 
phur %vifb^'of oxigen* Here as before we are to take the 
oxigen as the fixed quantity, and to find some qf^ltiple of 
100 which may express the proportion of sulphur. ' !Now if 
we suppose that one atom of oxigen unites with Jp atoms of 
sulphur, to form the oxide of sulphur, or that loo atoms of 
the oxide of salphnr arfe composed of 100 atoms of oxigen 
and IfiOO atoms of sulphur, we hliall find, by following the 
same method of calculation, that the weight of sulphur to 
that of oxigen will be very nearly as 57 to 4. With lospect 
to sulphur therefore it appears, that one case is favourdhh? 
to the hyiiotbesis and the other adverse to it; for the ana¬ 
lysts of the surphurous add makes the sulphur to the oxigen 
53 to 47, while the proportion of 57 to 4, for the oxide of 
sulphur, agrees very nearly with Dr. Thomson’s estimate of 
lQOto7?* 

-t 

^ * T%utmioo, 1. 87. t TUomjson, I cs. 

As the eiddr of sit1p1mr1ia« probably a real exhteuce, and as the 
tsumbe^a Whieb Dr Thotiwon has asMgnod ftw it** Constifttfals co'in- 
cide remarkably «itb Mr. Dakou’s bypotbosis, I bave given ii a place 
in the calculations, altboupifb Uiy opiAion is, that we bare net yt*! saf- 
ficient grounds for forming an exact estimate of the propoitiOn uf us 
elements, and the above, coincidence is purely accident <fl. ftee Dr. 

, TbomsoBfapaperinKiob. VI, loi. 
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I wiU BOW spplj^the •amo mode of exnmmation to the Compoundsof 
oompounijis of oxigenf and carbon, carbonic acid and car-*“'*“*" 
Vooic oiide, Aceorditii^ to the hypoUiesis mio of these ^ 
mtibt be btaery; let m suppose thet it is the carbonic 
acid which is in this state, or that too atoms of caibonic 
acid consist of tOO atoms of oxigen and TOO atoms of 
carbon. Bnt Ihe carbon in carbonic acid is to the oxt«i 
gen as 28 to 72 , or neatly as 100 to 257* therefoie d)e 
atom of carbon will be to the atom of oxigeti as 1 to 3'57* 

In the oxide of carbon the quantity of oxigen being dimi* 
ni'shed, we must take some multiple of lOp, to express thB 
ratios ol the increased quantity of carbon. ^ If we suppose 
that two atoms of caibon unite to one of oxigen, it will make 
the proportion 2 to 2*57. This will give the constituents 
ol carbonic oxide to be 100 paits of carbon to 128*5 of oxi* 
gen, whereas, from the analysts of this substance we learn, 
that 100 pails of carbon require 146 parts of oxigen to con¬ 
vert thi in into carbonic oxide*, i have here os‘^amed, 
that carbouu acid is the binary compound, but 1 will now 
rev Cl be the siippo'^ition, and make the oxide of carbon to 
consist of 100 atoms of oxigen and 100 atoms of caihon. 

A(< ordingto this pnnciplethe weight of the atom of carbon 
V ill be to the atom of oxigen as 1 to 1*46, and proceeding 
us above foi the consttitucnts of caibouic acid we shall 
have 100 atoms of the acid to consist of 100 atoms of car¬ 
bon and 200 of oxigen, making a latio nearly of 1 to 2*9, 
whnh give the constituints of carbonic acid to be 100 parts 
ol caibon to 290 parts of oxigen, whereas we hiid by ana- 
IjbiSo that 100 paits of carbon require only 257 paits of oxn 
gen to bjft converted into cat borne acidf. 

[ will now ex tmint in thesume manner the (ompounds of Com pounds of 
oxigtn and azote. I will, in the first place, ussilm6 f hat “"**'*'" 
tntiic acid .a the btnaiy compound, and as 100 parts of azote 
rcqVire 286 paits of oxigen to be conveited info nilnt acid^. 

It follows that the atom of azote is> to that of oxigen as 1 to 
2*36. Nitric oxide receiving an addition of azote, the pro¬ 
portion will be as 2 to 2*36, which will make the constitu¬ 
tion of the oxide to be as loo to 11$, whereas }t ts stltted to 


*1 Thomson,II, 150. Thomson, II, l49. % ‘j^omseb, II, IGi, 
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l«( in the ratio of JCK) to 136** expect to tlte nitrous; 

oxide, the ratio cieentia favourable to J^he bypothesif,^ 
we aupposej that 109 atoms cif,. 0 |i}gen are «;onibin ^4 *>th 
400 atoms of azotCf to produce^ 101^ atoms of nitrpus pxide, 
the proportion of the constituents wopld be in. the ratio of 
100 to 59* whidi is very nearly what it appears to be froitt 
analysisf. Here* therefore,.one,case appdacs to be favour¬ 
able* and the other adverse to the hypothec* \ 

I shall now reverse the above'calculations, and assume 
that nitrous oxide is the'binary compound, which R^r. Dal¬ 
ton supposes to be the case. Ou this principle the atom 6 f 
oxigeu will be to the atom of azote nearly as lOO to 170 , or 
as 1 to 1 : 7 * '^Tbe constituents of nitnc oxide will then be in 
the ratio of 100 to 117 'G, and of nitric acid as 100 to nearly 
1233. I have only aduntted three compounds of oxigen and 
azote, because, even although we suppose nitrous acid, and 
oxinitric acid to be substances that ure always uiufortu io 
their composition, a supposition which is at least doubtful, it 
seems natural even 011 Mr. Dalton’s hypothesis, to regard 
them as secondary compounds, formed by the union of a cer¬ 
tain number of atoms of nitric acid with a certain number of 
atoms of azote, in the one case, and of oxigen ui the other, 

I shall not think it necessary to pursue this exaiaination 
any fuither, the examples which have been adduced are sulB- 
cient to establish tbt conclusion, that although the facts occa¬ 
sionally coincide with the hypothesis, they more frequently 
oppose it. It will perhaps be said, that these analyses are 
not correct, and I am far from denying that this may be 
the case, although I have purposely selected these, which 
appear to stand upon the best fouudatiou. But here we 
must recollect the didererice between & theory and an hypo¬ 
thesis : had it been shown by a previous truip of reasoning, 
that Mr. Daltou’s o])iuu)n was supported by any strong 
analogy, or that any poweful arguments could be adduced 
in its favour, we might then have been permitted to adjust 
the facts to the theory. As the question' now standf, how¬ 
ever, we are to piove the hypothesis solely fro*<i the .facts^ 
and therefore we are ndt to object to the facts merely be- 


Thol|ts(«i, 11, ,168. 
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cause do not coincide i^ith the hypotheftii. Mr* Dal- ^ 
ton mtisl 'iirit proye* that the Bnalysee are incoVrect, and 
must rectf^ the%; he utttst then dompBre them irith 
hypothests; end if they generally coincide with it* he may 
adduce them as arguments in its fatour. Id the mean dnie* 
taking the facts as they now exist, 1 think we are warranted 
in rondlading, that^hey are not favourable to the hypothesis. 

After this examination of Mr. Dalton^t arguments in f^y 
support of his opinion, 1 shall conclude with, some farther wit® in vsri- 
observations upon idle same subject. In the first place, ^*** 
although it be admitted, that when' bodies unite, a union 
must take place between the individual atoms of which they 
are composed, yet it does not follow, that this union must 
take place atom by atom, it does not follow, that one atom 
of'A most unite with one atom of B, or with two atoms of 
B, &c.; { conceive it equally probable, that two atoms of 
A may unite with three 'atoms of B, four atoms of A with 
five atoms of B, in short, that any indefinite number of 
atatns of A may unite with any indefinite number of atoms 
of B. By this admission we should avoid one of the most 
embarrassing circumstances in Mr. Dalton's hypothesis, as 
it now exists, namely the necessity of Ifcc greater number of 
atoms being always some multiple ofWe less. This idea is 
perfectly compatible with the supposition, that a certain 
number of atoms of A have a greater tendehcy to unite with 
a certain number of atoms of B than with any other num¬ 
ber, although it does not previously inform us what the ratio 
is between these two numbers. 

'My next remark refers to the mfthod, in which the weight of 

of the atoms of two bodies is attempted to be estimated component 
from the iguantity of each of them that enters into their 
compounds. Admitting w'rth Mr. Dalton, that a quantity the propor- 
•f water consists of 7 parts of hidrogen and one of oxigen, comp^nB. 
are we to conclude that tKkre are an equal number of atoms 
of these two' substances, but that the atom of oxigen is 7 
times heavier than the atom of hidrogen, or that thefe are 
7 times a4 many items of the ooe 'liind as of the other f ' 

Mr. Dalton has adopted the former of these suppositions, 
whereas the latter appeal^ t6 me the most probable, to 
forming an idea respecting the weight of ah ato^, we must 

U 2 proe^|Nl 
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proceed upon tlie same pnociples as in other ea«es» 
Now what IS generalJy assigned ns the cause of diflPbrent 
specific gravities of bodies? Why is a cf«be of lead heavier 
Cause of 4pe> than a cube of ivory? The wost isatural answer to this 
ciiic gravity, q^mtion !», that the particles of lead are nearer together* 
and therefore a greater number of them will be contained 
in any given apace. Whether this difil^rence m proximity 
be occasioned by interposed caloric* or ott> power of repul¬ 
sion* independent of calwic* It iS not otir business to inquiie. 
Now if we endeavour to form a conception of a single parti¬ 
cle, or what has been denominated au atom* as a substance 
not made up of any smaller parts, and uhuh cannot tliere- 
foie be under the influence of any repulsive power, so far 
as Its individual existence is concerned, it follov^s that atoms 
of all kinds must have the same spccihc gravity. If then 
they differ in their weight* there must be a coiiespuociiiig 
difference in their siiie* an atom of oxigen for example must 
be 7 times as large as an atom of hidiogen; but were this 
the case it could siarcely be regarded as an atom* but as 
a substance of constdeiable extent* capable of being di¬ 
vided into still smaller paits. 

These observations, it is obvious* are entirely conjectural, 
and I have only bright them forward, to meet conjeo 
tures on the other side of the question. Mj object in this 
paper has been to point out the insufficiency of Mr. Dal¬ 
ton's hypothesis, without attempting to substitute another 
in its place; for important as the object is which he has en¬ 
deavoured to accomplish* and ingenious as the attempt may 
appear* 1 am decidedly of opinion, that we have not ;yet a 
sufficient basis of facts, on which to eiect so capaciouaa 
supCfStructuie. 

I am* Sir, yours &c. 

, . J. BOSTOCK. 

Kmt^skok Sank, near LkefpaoTg 

Feb, IBll, 
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J^eet qf Changes In the State 0/ the Atmosphere an Mr» 
De JLuc's Eleatie Column* Communicated by TboMiM 
FoiUTEA, £sq. 

« 


SIR. 


To Mr. NICHOLSOJf, 


3 [ Take the liberty, with your permib&ion, of coroinuui- Connection of 

eating to tile public, througii the>clianuel of your Jourpab thestateof tho 

a curious coinciUeiit e. The dectiic column of Mr. 

Ltuc, having been ilescrtbed in your pages, is of coarse well non of Mr. 

Icnown tovoui reaileis. The two bells uttachetl to the ©/us Lucs alee* 

, p. , 1,1 tnacaJumn. 

and minus end ot the column of, un instrument ot this kind, 

kept by a relation of mine at Walthamstow, «ifttr having 
continued ringing (in the manner which has been described 
in jour journal] for seveial months, began on the 4th of 
Septenibi r last to pulsate I'ery irregularly, and at long inter* 
vats. Thi^ iiregulaiity continued through the month of 
Se[>tembei, and until the l6th of October, when they 
ceased to iing entiiely. Duiing the peiiod of their hurried 
and irregular pulsation, that is, from the 4th of September 
to the X6tb of October, n very peculiar kind of weather pre* 
viiiled, strong easterly winds, \ery clear nights abounding 
with small meteors commonly called hilling stars,the hygro* 
meter rt iidered useless by the excessive dryness of the air, 
and the varied and muUiform appearauoesof the cifrAu<9 and 
cirrho-stratus clouds, (not followed by ram, as usual) marked 
a very remarkable state of the atmospheie. On tine ^6tb of 
October, the day on which the bells stopped ringing, ft re* 
markable change of weather became very evident, a strong 
current of air from the South, and the prevalence of the 
Jpotted cifrho-stTtttus cloud indicated the 0 {>f>*o^ch of rain, 
which ensued during the night, and rainy w^other for seve¬ 
ral weeks succeeded* About a week ago the same kind of 
weather, which prevailed between the 4th of September and 
the l6th of October last, returned, the air herame extremely 
dry, the wind became easterly, and very stron;^ the small 
meteor|i have been again observed night, ftoQ the same 
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kind of cirrhits ehkd ba» prevailed, indicating a great d»«-* 
turbance of the electric state of the atmosphere; nvd the 
bfUsi ajier having puItaUd vefg ifreguhrftffor a weaUt have 
again completely slopped. Thus there #eems to b** a con- 
nection between the*e/ect»ic state of the air»-(mdrested by 
the abovementioned circumstances) and the phenomena 
axhibited by Mr. De Luc's column, which is a circumstance 
to which Mr. Ik Luc wished to direct the attention of me¬ 
teorologists, which has induced me to request the insertion 
of theseobservatious m your interesting journaU 

* I remain, sir, youis, See. 

Claplonf Haekneyt TUOMAS FORSTER* 

March 18, 18 lU 

March 19 . 

P. S. It 18 remarkable, that thp weather hab completely 
changed again to day : 011 getting up this morning, I ob¬ 
served the chiho-cumfslus cloud through the mist which 
covered the ground, the hiygrometer indicated an increased 
moisture of the air; and the bells of Mi • De LuCs column 
again rhg with a rrgular but weak pulsation. 


Via. 


On the Nature <f Oximyriatic ^cidf m JRepIy to Mr. Johm 
Davt. J. MuftRAY, Lecturer on Chemistryt Bdin-- 

burgh. 

To Mr. NICHOLSON. 

a 


Theory sr.| 

^jrpodenW 

<pniouQ<ted. 


Miinhufghy Match 11/A, 1811. 

X shall beg yojir permission to occupy 0 few pages of 
your Journal with some remarks on the reply of Mr. J. 
Davy, in }our last number, to t)ie observations which 1 had 
vifered on Mr.Pavy's opinion of the nature of muriatic and 
oximuriatic acids. 

T gentleman first remarks, that I have not attended to 
the disti|r^ction between theory and hypothesis, but have 
piade proLiscuous use of the two words, and have hence 

’ t^ker 
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tnketi an tncori'ect ytear of his brother'* opinion, which, he 
addis, IS a tltenr}', hot an hypothesis. 

The free siguiiicatiun i^eneially gir^n to the word theory General u^eof 
in chemital tanguage ie »o Well uutlerstood, that I did not 
tu;$pose it could have i^veii rise to anj ambiguity requiring 
to he pointed out. Theory, stiictly nnderstood, impHes, no 
doubt, a pmjci|fl« eStaMishedby just induction trom itidivi* 
dual facts, and applied to the exphination of phei.om^a; 
while in an hypothesis a principle is assumed, whence 
phenomena are attempted to be explained. But there 
IS an lUterintHliate kind, of reasoning or specuUtiotf, m 
which there is partly generaliz.itiou, partly hypothetical 
8ssufnpl]on.>-<i pitiiciplt being pioie^^sedly inferred by in¬ 
duction, but reqiiiMMg the aid of hypothesis to apply it to 
all the phenomena connected with the subject. To tins the 
terms opinion, theoiy', and hypothesis are often indiscrimi¬ 
nately applied; and theory in chtinivai ian|;uage lias more 
frequently this signiticatiun than any other. Thc^ 
revolutions in chemistry would lead «s to doubt indeed if it 
can be often justly Used m its more strict sense, implying a 
peiieet induction, the certainty of which subsequent disco- 
vei ICS cannot change, 'ihe theory 0l Stahl, as it has^ been 
named, which at one period commanded univeisal assent, 
was quickly subverted. Much of the theory of Lavoisier, 
ample and conclusive as the evidence appealed to be on 
which It 18 founded, must, if lute apecutations be just, share 
the slime fate. And even those mor^ partthl inductions, 
which appeared to have the uttitoijt certainty, are many of 
them. It now uppeara, doubtful. * To a philosophic Inquirer 
this may ptihaps atiggest somfe caution in applying the 
term ibeory in its stiict si^ihcation, and it may guard him 
against the most comruou of all erronrs—an undue confi¬ 
dence m our speculations, and the befieC thgt the opinions 
of our day are demon«tratc;i| truths. • • 

Mr. J. JJavy’s mistake, and which I lh<ml4 have obviated 


'in my former paper, had I supposed any one attending par-Source of Mr. 
ticularty to the sub}ect, and accustomed to scientilic deduc- ^ "*** 

tion, could have fallen in^o it, and had 1 not wished to avoid 
bolding out annecessarily Mr* H. Davy'x opitnoo as purely « 

jf hypotbeticalg 
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hypothetical, is the ftbppefim^ Ibis opinion to be a thedi^iE^ 
the strict seoBe of the term* l6 statini^ the grounds this 
opinion, he exposes too very elearly the scmrce of his en^r« 
Mr. Davy, he remarks, ** combince oximoriatmocid gat* 
hidfogen gas, and forms murutie aOid gas. In hrs thirty, 
iQuriatic acid gsia is a compootid of oximoriatM; gas and 
tndrogea. Ho combines oximoriatic gas%ith siflphur^ 
phosphorus, and the metals; and in his theory the respiting 
•ubstances are compounds of theiiiiiamntable and metallic 
bodies respectively, and oxinnuriatir gas. Here we per- 
ceivef no biipposition, but a simple expression of facts, and 
this I humbly ^aceive is puie and genuine theory.” It is 
of main importance Mr. Davy also remarks, ♦♦ that ex pres* 
si on of facts bo not misrepresented. It is of grt;atconse> 
quence that things be not termed notions, that theoiy be 
not it^snsidered as speculation.” 

ThiO proper ej^pression of the above facts is, that froift the 
tnntual action of oximuriatic gas and hidrogen, muriatic 
acid gas is obtained, that b‘0m the riuitai action of oxiniu-' 
riatic gas and inflammables, or metals, such and such snh-. 
stances are fonhfed. That muriatic acid is a compound ofoxi- 
fiSUTiatic 1 ^ With hidrogen, or that these bubsta^mes aic 
compounds of oximuriatic gas with the lespeclive'inetals or 
inflammables, are inferences, which may be true, or may be 
false. They appear no doubt to be the most direct lofor- 
cnees, but the nioid^^bvious and direct fconelosioo from an 
experiment may not always.be the j4i»t ope* The shortest 
way of 'convmcmg Mr* J. Davy of thi$>yiiil be to state to 
him ha the very iorm of expression, ^whieh he employs in 
Ihe above quota^mt, conclustotis which bccannot admit. T 
tembine, 1 may say, oxide of tbercuvytand muriatic acid. 
Had form calomel* I conclude therefore, thatoafomel is a 
cotnpotind of mtiriatic acid and oxide of mercury1 comt 
htue muriaiie held atid potash^imd dissipaiion of the' 
water I obtain product, whhdi I cousider as a 

pattad of the mdrlatic acid aud potash: and I perceivwin^ 
thme concluarotit'ftO supposition, bdt wmmple expression 
foots* Mr* Dmry wilUn dtfo however soon conect in«v and 
htfordk^e vmilbieii||y that they are suppo»kso 08 ,hnt eoaolsm 
afo«^|iipgalhei^W Ha ti^pefcetvf themfora, that the 

Ihlertpce 
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itifei^ace which appear^ fHost ohv^oua ami <3irect U M)t 
alwaj'i^ juat« that it ia dootatliaea Ouepeaaat^ to taka a more 
extensive qr 4eep view,'a^ will perbnps be convinced, that 
he has erred in the 4K)tian ha has formod of the kind of in* 
dueWii), vthicb coostitates & genuine theory. 

'rbe cunbp of erioura such as this Ui, and which haa long Errour Tions 
been recognized ^ the fertile soqrqe of false apeculations in tonsiderauon 
physics, is the taking into view only lialrt of the facts which only part of 
belong to the subjac:t-«*fhosc which appear most farourable thefsets. 
to our induction, tneteud of taking the whole lujto consider* 
ation, and frotn this genera} view forming the mdltproba* 
ble crMiclusion. li’ the facts above quoted from Mr, 0avy 
were all that are connected with the question* his oopdlu* 
siqus might appear to be just. But there are others equally 
connected with it, tq explain which, various hypothetical 
assumptions mast be made, the probability of which ought 
tb be couvidered, and the whole compared wi^fh apy other 
induclion that may bo.^.i»ned. 

Thai ifl distilling muriatic arid from black q»ide of man* Formation of 
gauese, the oxide loies a poition of its pa^eii, the mun- ^^,,1 ,rom mu- 
atic acid dii,appears, and oxiuiunaltc acid h obtained. The riauc and and 
direct conclusioft from this experimiut -(and it is equally di- ganpi»s. 
ted with Mr; Davy’s conclusion from the experiment of de* 
tonating oximnriatic gasuud hidmgeu) is, that the oxtgen of 
the oxide has Combined with the muriatic acid, and formed 
the oximuriatic; and to obviate this he is Obliged to su^ose, 
that’the oxigen of the omde combines with hidrogenof 
the acid, forming water, and setting free the oximuriatic 
ecid. If we expose liquid oximuriatic aetd to sqUMf hght, 
pxigeu, IS expelled, and murtntic acid remains; and thtrmpst 
direct infemnee troui this is^ ihatoximurjatic acid is a com* 
pound t>f muriatic acid and oxigeru Mr* Davy muat have 
reeottme to a less obvious expknatmja, and mppose a portion 
of vvatef to bo decomposed, it« nx^n disengoged, and its 
jhidrogtn combkmd^tfith the oxiai»«Hiatic ocid*' dmd he hat 
ftO proof of the formation and^dammposition of water in 
• these eam^yjjafnts, ibrther than that th«iy mqst take place, if 
^ ^i^lSSbrnTHhe troe,^ < 

if comidfir thorifoit ihe^ tm <d|nnioti$ilmdcr difibiw Both exf^aua- 

tnt mpeiits, if w# att ont m it woit»from' dilNNut pduits, 

i d i. luisi, 

. each 
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Both explan*. appear an inductian^ which to apply to > a)l the 

tions hypothj- phenomena farther requires some hypothetical assumptions. 

Considering tiie expenmciit of the production of oxtn;|uriatic 
acid» by diatilhug muriatic acid from substances w ^itch im¬ 
part oxigen, the most direct coucilision is, that it is a com¬ 
pound of oxigeo and muriatic acid, but to apply this in ex¬ 
plaining^ the agencies of both acids, it is-necessi ry«to sup¬ 
pose in some Cases changes io occur: the formation or de¬ 
composition of woter for example, of which we have uo in¬ 
dependent proof. Considering ou the other hand the expe- 
riment df the mutual action of oxununatic and hidrogen 
gasses, the most .direct inference is, that muriatic acid is a 
compound oi these substances; but in adopting this as the 
basift of a theory, it is eipially necessary to advance suppo¬ 
sitions, and in paiticular to suppose without any actual 
proof, that in different cases water is formed or decomposed. 
These suppo^tions are not always required in the two sys¬ 
tems in relation to the same fact; but still, wherever an hy¬ 
pothesis is required m the one, a corresponding hypothesis 
will be found Bccessary in some part of the other. They 
occur on the whole just as frequently iu Mr. Davy’s system 
as in the opposite one, and they areashttle supported by ac¬ 
tual proof. He,for example, has no better proof, that water 
is formed when munatic acid is distilled from black oxide of 
manganese, than i have of its formation in the mutual ac¬ 
tion of oximuriatic gas and hidrogen, or that it is decom¬ 
posed when oxiBiunatic acid is exposed to solar light, than 
1 have of its decomposition when a metal is acted on by 
muriatic acid gas. The two opinions are perfectly alike 
with regard to the evidence on whiih they rest derived fiom 
the above fads; and to select in one of them that part where 
the induction appears direct, and take it for granted that 
is true, the hypothetical assumptions, which must be 
farther made, necessarily follow : but to pursue the reverse 
method with regard to tire other, to represent it as an hypo¬ 
thesis, by bringing forwaid the parts which require the as- 
Buoiption of hypothesis, and neglect or reject the more di¬ 
rect induction, is a mere sophism. This is exactly what Mr. 
J. Davy does, no doubt without being aware of it, hiserroiir 

arising 
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art'miig from the confined and partial Viev? he hat taken of 
theKubJect, 

this'is so obvions, that some apology is due to yoitt 
readers for ha*mg illujstrated it at any length. This hat 
however been lendeted necefisaiy by the tone this gen¬ 
tleman has attsuined through the whole of his observations. 

He has lield out the opinion of his brother as a genuine 
theory resting on ludubitablc evidence*, and has thought 
himtvelf at hbcity to represent the reasoning I liave employed 
as mere speculation, and the explanations 1 have given at 
uinforRiiy hypothetical, and having oti this accl^unt no pro 
tensions to be put in contrast with the others. He will now 
peiceive, that the subject may be presented under a different 
ligid; andMie will not perhaps again hazard the asseition, 
that his brothers ** concluhions are not tainted by the slight¬ 
est admixture of hypothesis.” Least he should, permit me 
to add one or two illustrations, which ai*ebesides not uncon¬ 
nected with tlie subject. 

On adding to nitrate of mercury, muriate of sodb, nitrate Decompositl- 
of soda and calomel are formed; chemists have therefore“,‘^"‘*'*** 
been accustomed to conclude by rules of evidence, which by muruta af 
they thought sufficiently certain, that the nitric acid com-*®^** 
bines with the soda, and that the muriatic acid combines with 
themercuiial o\ide, forming the calomel. According toMr. 

Davj’s ppinion however, though the nitric acid unites with 
the soda, the muriatic acid does not unite with the oxide, 
but these substances decompose each other, the oxigen of 
the oxide unites with the hidiogen of the acid and forms 
water, and the calomel is a compound of oximuriatic acid 
and metallic quicksilver. Again, on adding munutic acid Muriatic 
to potash we form muriate of potash, and on exposing this a'h, *” 
product to heat, so as to obtain it dry, we bave hitherto be¬ 
lieved, apparently on very strict induction, that the water 
was expelled, and that the dry product is*a compound of 
muriatic acid and potash, But in Mr. Davy’s new sys¬ 
tem it is supposed, that the acid and the potash decompose ^ 
cacti other, the oxigen of the One aijd the hKlrogen of the 
other combine and form water, leaving a compound of oxi- 
muriatic acid and potassium. On dissolving this in water 
i^ew changes occur, thp water is decomposid, the potassium 

, receives 





«S THE HATVEE OE OXimiHIATlC At,IB. 


C'tiW.fa.r'Stvj i.S 
tliii' two Itypo* 


aiclsJa 
*i ol^ <Ml oj 

<!M;!whMt«d(i>e-» 

llVifLil'Sfj. 


V 


WM-fivfs gt3ii{j«n, oxiraunaticacid, hidrogen, and a com¬ 
pound o( lauriatic acid and pot!ii»h is again formed. Wh» 
docti 1101 pcrct^ive in ail thiei abundance of hypocheticat as- 
? ^sompTions 1 lutve uo hesitation in saying more 
griinpitous and mme complicated, than any required m tii« 
opposite ayateaxi or pevliap» lu ;^uy otbei chemical a^iecn* 
Ution, 

Bdi. I>(ivy’s ©pinion then I rei^ard as an hypothesis; the 
opinion I have maintained I have also distinctly admitted 
in my fovnier paper to he un hipo^he&is: each rests on uu 
apparently probable induction, and .s capable of lieiug ap¬ 
plied with more oi less probabdiiy to the vatious pheno- 
placing them on this giound 1 considered and still 
Con^-ider the common doctnue as supeimr in smuihcity, tu 
requiuug leas strained and less complicated assumptions, m 
avoiding explanations of facto winch the other does not cx* 
piuin* and in acchi'ding with the general system of cheinicai 
theory; receiving therefore all the suppoit which the evH 
deuce on which that theory rests can give, while the other ia 
anoraalons, and has the weight of thai evidence against it, 
I proce^ed to offer a few observations, on some of th? uioi'ts 
parucnlar topics of this iliscussion. 

Me. 0avy icmaihs. that when I speak of muriatic acid | 
do not mean the whole pondeiable part of it; water I con-« 
skier as necessary to its existence in its gaseous state, and 
that it is to'the substance free finm thi.s watei that the teim 
muriatic acid is apphed. This is my meaning. But when 
fc« proceeds to the interrogations, has Mr. M. examined it 
ia its insulated state? has he described its properties? or 
bas any chemist ever obtained it ? .And when fiona the ne¬ 
gative given of course to these he concludes, that I must re* 
gard muriatic acid gas as a cotupound of an unknown bask 
and water, he ndbcs or magnifies difhcultics of little import* 
guc€, or at least loot peeuhar to this invcbtigation. When I 
Sfcak of real sulphuric or nitric acid, I mean the acid- free 
llr^MU water, though it may not have been obtained in that 
state; and in thus using language which is fatailiar toehe- 
mititfe la,m not aware, that 1 introduce any novelty ©f hypo* 
theais. The real muriatic acid 1 eousider as an acid from 
hjSxin;£ reason to.Conclude, that it exists to its solid com4 
' pounds* 
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pnands, neutralieing th« baaes with wb'rcb it k in tombitia* 
tion ; in the same manner us 1 consider real sulphuric or ni« 
trie teki *k» An actcl from knowing, that they exist in combi* 
nations free or nearly so from water, exwting m similar nen*' 

Irolbing power, Mr. Davy may if he pleases suppose snl* 
phurie or nitrid neki to be n compound of an unknown 
basis and water, and conclude, that the Supposition of the 
existence of these acids fr,ee from water is spent la tibn in 
the strictest sense of the word.’’ But no chemist wilt fimt 
any difficulty in this, 'I he apjKirenily greater influence of 
water on the cherakal powers of umnatic acid than the 
other acids probably arises fiom the facts with regdrd to 
the latter being more fully developed. On this subject f 
am at present engaged in nn experimental investigation. 

Mr. Davy proceeds to examine the objections winch I hod ImpVobAjMty 
offered to Ins brother’s opinion. To the remark, tha'l 
there is some improbebility in the hypothesis of two 
fying principles, he replies, that the only legitimate mode of 
reasoning is induction ; and that we are not to judge of Mr, 

Davy’s views by consideilng their probability or nnpi'ohabi- 
lity a priori, but by a reference to facts. The obsemtiou 
would be ju-st, were Mr. Davy’s opinion a theory; but 
while It IS an hypothesis the objection retains its foice, fu 
of two hypotheses proposed on any fiubje<-t, it is i.ur in con 
tiasting them to bring into view liie probability a priori of 
the principle of the one compared With that of the otiscr, 

The concession that he makes, that there is properly no 
acidifying principle, is rather mere in point, <»:kJ I inve lu* 
uiaikcd in ray Elements of Cliemistry, in giving a view of 
the tlioory of acidity, that the suppoutiosi ot acidity being a 
propeity rather derived bom the base of acids than from 
their common puiiciplc is most contbriiiable to Mr. Davy’s 
Bpeculatioiib. Still the snmiauty of oxitriunatic ueid to 
oxigen so ns to class them as acidifying piuiciples is very 
remote; for allowing it to corahuic di'CCtly with any sub* 
stance, it founj, no acid in tlic common defimfiOri of the 
term, or any subsl’ince analogtjus to acids, but in Its sup* 
posed combination with hidrogen, the subject of di‘’{>utel 
«nd the acidity of this, and ita^analogy to th<j^commoi) ficids, 
arc indeed such as to «fi'nd on the oVlsct bajfd as strikins^ 
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anomaly in coroparisoo with its other supposed comb!lNt« 

ttOHS. 

'I’o the explanation I had given of the want of action 
between .charcoal and oximuriatic acid, that it is owing 
partly to tlve absence of the water required in the consti¬ 
tution of muriatic acid gas, and partly to the absence of that^ 
disposing aflUnity excited by the acid in establishing other 
combinations, Mr. Davy replies, that it would be less unob¬ 
jectionable were it less hypothetical; that 1 do not prove mu- 
viatic and carbonic gasses contain water, I only suppose ft— 
Tothis iiiisiake that the one opinion is a theory, ttie other an 
hypothesis, I have been forced to recur so often, that it is 
scarcely necessary to point it out. Both are hypotheses, 
and if 1 can explam a fact by the principle of the one, which 
admits of no explanation by the principle of the other, the 
^uperioj'ity of the former is with regard to this point suffi¬ 
ciently established—Brides, the application of the doctrine 
of disposing affinity alone affords,on explanation of this 
fact.: I consider it therefore as still giving a superiority to 
the common system, f6r nothing can appear more anoma¬ 
lous than that of all iftfiammable and metallic substances 
none but charcoal remains uiiehanged by oxunuiiatic and, 
and nothing can be more satisfactory than to have a cause 
assigned for this. Mr. Davy considers it as of little im¬ 
portance, though it IS this apparent anomiily, and the sup¬ 
posed difficulty of accounting for it according to the old 
opinion, which gave rise to the new doctrine, or at least hist 
suggested the suspicion, that oxi muriatic acid does not con¬ 
tain oxigen; he is satistied with’the observation, that we 
have no right to expect fioin a theory the explanation of ul¬ 
timate facts,; that lb, not of comprehensive facts arrived at 
by a generalization which cannot be rariif'd farther, for the 
fact in question is not of this kind, but of individual facts 
which the theol'y will not explain; a very safe conclusion, in 
which It may be properfor him to abide. This, he adds, is an 
ttUunate fact, “one of those winch constitute as it were the 
axtomsof the science f’ and he adds, that he is glad it is not 
tortured by hypothetical explanation. Hotr it is elevated to 
an axiom, taking this word m its common sense of a funda¬ 
mental proposition^ «eif-evident,aud therefore not adrnitiing ’ 

of 
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oF (leflaonstration, I do not understand; at least I do not per* 
ceive how this definition applies to the proposition, that 
•ximuriatic acid will nut combine with cbaicoal.^ Could 
Mr. Davy dfscover even a supposition by which this fact 
could be explained, I have little doubt that he would 
gladly remove it from the class of axioms, and from the fa* 
cility with which ^e admits so many other suppositions, 
that he'Would submit it evt^n to some degree of torture, to 
bend it into conformity with the system. 

t On the fact with regard to the influence of water in fa* Action of 
vouiing the disengagement of carbonic atid from ba^es 
with which it is combined, it is scarcely necesssry to make tbnof ratt»c 
any observation. I was aware, that it might operate by its **^*''^' 
affinity to the base, for 1 had suggested this some years ago, 
in the discussion of the question with regard to the influence 
of water on the constitution of elastic fluids, in my cberai- 
cal system. But it faither appeared to me protiable, that it 
operates likewise by its affinity to the acid, as there is rea¬ 
son I think to suspect, that the agency of water is imixAtaut 
with regard to all acids. It is still however a case in poiiit« 
since it is an example of the powerful agency of water in 
modifying affinities, and of a decomposition not being ca¬ 
pable of being effected unless it be supplied ; us well as a 
proof that a body, whether Ft be an earth or an acid, cannot 
be obtained insulated flora its combinations, unless it receive 
the portion of water which it requires. 

The argument, that fiom the strong affinity of muriatic Some water 
acid to water a portion of it will be retained in cornbmatioo ^*^1”®** 
with It in the elastic state, 1 hold valid, uotwithstandiug the g,* from it«: 
reply, that muuatic acid does not exist as a gas iu com- 
bination with diflcrcnt proportions of water, “ for the pro- 
portion of hidrogen gas produced from muriatic acid gas, 
acted on by different metals, is always the same, whether it has 
been exposed to the influence of diying salts or not.” The 
inference which would render this reply cpnclusive does not 
follow; admitting that muiiatic acid gas cannot exist witli 
different pioportions' of water, the only infeience -then 
would be, that muriatic acid gas obtained by the usual me¬ 
thods is in as dry a state as we can obtain it insulated. But 
1 doubt altogelhci the alleged fact; for Dr. Henry found 
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by tKe more onexceptfonti^O ino<i« of the action of doctr'H 
city, that recentnjoriatic acid gtjs a^jrclg Vt Intlk of hi- 
drogeo, trhile after the foil action of muriate of itme it 
afforda only ^ of its bulk. The inference in the reasoning 
on ibis subject, from the aflhiity of potassinm to oxigen; 
arises from a misconception* of the theory of Berthollel, op 
which the original argument is founded, so obvious tliat it 
does not require to be pointed out. 

Mr. Davy proceeds to some observations on my experi¬ 
ments, on whieb I shall offer few remarks, as I sliail proba¬ 
bly have an opportunity of engaging m the discussion of 
this part of the subject, to greater advantage, when better 
acquainted with the expeiiinents brought forward in oppo¬ 
sition to those I have stated. I may be allowed to say, that 
of the accuiacj of the results I obtained, particulaily ‘>f 
those which apjiear to be questioned, the fnrimition ot rai- 
bonioacid, when carbonic oxide, hidrogen, and oximuiiari*'; 
acid gasses are submitted to mutual action, I am fully con¬ 
vinced. I bad preserved the notes of these experiments, 
some of them written by Mr. Ellis, otiiers by myself, at the 
time they were made, and in all of them carhomc acid was 
formed, though thcie often reniuiued a seus-iLle quantity of 
carbonic oxide, of which I have taken notiee in uiy paper. 
How Mr. Davy infers, that the whole carbonic oxide should 
be con veiled into carboiiic acid, m oider to admit the in¬ 
ference, that oxigen la communicated from the oxiinunalic 
Hcid, I do not comprehend. It is sufficient, if a portion of 
carbonic acid is produced. No notice peihaps is due to the 
remark, tliat in one of my experiments a small resjdue of 
common air was observed, whence it is inferred, that the 
conver,sioa of caihouic oxide into caibonic acid might be 
owing to the presence of atinosphciic air, Carbonid oxide 
gas requiies foi its conversion into carbonic acid by detona¬ 
tion with aftmosphcnc air a quantity equal at least 10 2^ of 
its bulk; anrl not a twcnlioth of this quantity cotild have, 
been introducctl even in^tUe most inaccurate mode,in which 
Mr. J. Davy may suppose the experiment to have been 
performed. The small portion observed had originated 
from the i|)iinute quantity disengaged by the force of the 
detopatiop fpoJ between the sides of the tubeatid the quick- 

silier. 
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silirery nrhich, adUed to what mij^ht be disengaged by the 
transtiiissroti through the water, and agitation with it after 
tUf exploaiun, and to the slight admixture to which aM elak** 
tic duida are liable, (expressed in one of Mr. J>avy^s own 
experiments, by the phrase of “ no mure imputity than 
might 1>€ expected in the air in the gasses), had formed a 
quantity capable of being discovered. It could obviously 
detract nothing from, the conclusiveness of the experi* 
meiit, independent of the circumstance, that it was notob-* 
served in fhe tuoie decisive experiment of the slow mutual 
action of these gasses. 

He 19 willing’to admit the accuracy of my experiments^ 

BO far as they relate to the want of action between carbonic 
oxide and oxminrutic acid, when w'ater n excluded. Thia 
is a fdct.which) though it presf'iits an anomaly in the new hy¬ 
pothesis, IS nut absolutely hostile to it; and / have, it seems, 

very satisfactorily proved” this nonacUon, and that with¬ 
out the agency of water no carbonic or muriatic gas is 
foiiuad. But my experiments, which afford lesulis present* 
ing a dilhc ttity m the theory, are it seems inaccurate; and 
beside eudeanniriug to make this apparent by various oh- 
sei vdfiious, ]\Xr. Davy informs us, that eithgr alone, or in con- 
juiu'tioii witli Ill's brother,he has, il not repeated tbem,^_vvhicli 
would have beeo the most direct mode of proving their lu- 
a( cuiucv), at leu-^t made experiments of a similar kind, and 
with veiy dillerent results. Thus he has peiformed some of 
the experimenth of Crmckshank on the earburetted hidiO- 
gen gasses. The source ol fallacy, vvhich 1 supposed would Mr. Djvy’* 
have bocn contended f<ir,ui the presence of a portion of oxl- 
gen in the composition of these gasses, he seems to think 
of little importance; the piincipal source of iallacy is sup¬ 
posed to be m the presence of water, and he therefore made 
the detonations over .mercury, and “ ne*’ei obtained carbo¬ 
nic acid gas, though oxiinuiiatic gas in gieat excess was 
employed.” t shall not say any thing of .he source of fal¬ 
lacy, which I conceive has given rise to this obseivation, until 
I hav'C repeated tlie experiment with the necessary precau¬ 
tions. 1 shall only observe, that Mr. Davj does not directly . 
deny,that carbonic acid is formed, he has oidysperforrned the 
expeiiment without obtaining it, and he dofs not mlorm las 
VoL. XXV111 .->*'Aprie, 18U. X Aad««» 
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readers what were the actual results. The hidrogen must of 
course have been removed by the action of the oxiuiuriatie 
acid ' What became of the carbon ? Was it precipitated ta 
the state of charcoal ? Or did it retiraiii m the.state of car¬ 
bonic oxide? Or did the gu «es Ibrm a ternary combination ? 
and how was the at^ence of carbonic acid eslalijislied ? Yet 
with all these deficiencies a result thus generally stated is 
brought forward lu opposition to experiments tuinutely de¬ 
tailed. Neither does be deny the formation ot carboaicucid 
in ray experiment of submitting carbonic oxide, hidrogen 
and oxirouriatic gasses to mutual actum, ho supposes its 
formation owing to the preseuce of atmospheric air, as I 
have already stated, or to the introduction of watei after 
the expertinent; the gratuitous assumption being made of 
theformution of a triple compound ofcaiboniC oxide, hidro¬ 
gen, and oxitiinrvihc aqid, by winch this waier would be de¬ 
composed. Hence, m the expeviinciitinade in conjunction 
with bis brother, ammonia was used instead of water to ab¬ 
sorb the muriatic aeid, and it is inferred, that no carbonic 
acid was formed. It is singular h(»wever, that no attempt 
appears to have been made to discover this acid, its non- 
formation is inferred fiom il»e gas which lemained after ex¬ 
posure to w’ater burning with the same r-olouied flame as 
carbonic oxide, whence it is concluded to have been this 
gas, with tlie intermixtuic of nitiogen from the amino- 
uia, its volume being admitted t» be dift’eient from that of 
the carbonic oxide employed ; and this negative result, open 
to such obvious fallacies, is placed in opposition to the posi¬ 
tive production of carbonic acid in my experiments. Lastly, 
after all these cxperluienU inaile without caibonic acid 
being obtained, and after ilie labour bestowed in endeavour¬ 
ing to prove experirnentMu whicli it was produced inaccurate, 
or to account othciwife foi their results, a gas is discovered 
{the discovery of it i,s mentioned in a note, it haviug been 
made after Mr. J. Davy’s paprjr was written) which it is 
admitted is capable of couveiting carbonic oxide into carbo¬ 
nic acid, and which is procured fiom the;.sanie materials as 
oximunatic acid, and by a process apparently not much dif- 
ferent from tint which is usually followed. 

/Milton ©f hi- There reuiai»ji« one point to which it is necessary to give 
rlc oxider*'*^ fconsideratiQp. Mr. .Davy gives a reason why, as he 

supposes. 
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supposes, the presence of hidrop;en cannot, even on the hypo-* oximumne 
pothesis 1 maintain, favour the conversion of carbonic oxide *‘'*'^* 
into carbonic acid by oximurtauc acid. In 4 .ubKiitting these 
three gasses tomutual action, tbehidrogen, in combining with 
oxigen from the oximuriatic, can form ao more water than is 
refjuired lo the constitution of that portion of muriatic acici 
with which this oxigen had been combined, and hence there 
isno superfluous water to be afforded lo that portion of mu¬ 
riatic acid, which rematna to be formed in the oxigenation of 
the carbonic oxide by the remaining oxjimunatic acid. *« It 
is imposMble thorefoie,” says Mr, J. Davy (in the style 
which he permits himsetf to use) ** that the latter portion of 
muriatic acid can become gaseous;.yet it does be¬ 

come, accoidnig to the experiment, muriatic acid gas, which 
is a contradiction, and by itself a proof of the innacuracy 
of the hypothesis.*’ • 

This objection had occurred to me, and I had stated it as 
well as the solution of it to some of my friends, pf course 
however, a difficulty of this nature could not be urged 
against the fact, that the conversion of carbonic oxide into 
carhonic acid, wliicii does not happen when oximuriatic gas 
alone It* added to the foiincr gas, takes place when there is 
an addition of hidrogen. And f.uthcrthe difficulty ap¬ 
pealed to me capable of being solved, 1 thought it nnucces- 
saiy to add to the length of my paper by taking notice of it. 

It IS explained, I conceive, in the following manner. Muri- Explanatton 
atic acid gas may be formed with a less proportion of water 
than is necessary to its full saturation ; the pi oof of its exis¬ 
tence with an ilife!ior proportion of water to what it coiituiua 
at its first disengagement in the usual process for obtaining 
it I have already stated, and there is uotiung improbable in 
the supposition, that it may exist gaseous with even less 
water than can be inferred from that proof. And in ail elas¬ 
tic fluids small portions of water I believe exist, of which it 
is probably impossible to deprive them entirely: When a 
mixture, therefore, of carbonic bxide, hidrogen, and oximu- 
ratic aCid gasses is submitted to mutual action, the hidro¬ 
gen attracting oxigeu from the oximmiaticacid, and forming 
with it a portion of water, this water may favour the prg- 
ductioo of a larger quantity of muriatic aciij^ than the quan¬ 
tity merely wi‘th which that,oxigeu had been combffied. If 
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any powerfud affinity is at tbe same time exeilecU having a 
tendency to pfoducethat acid : now such an affinity i'? actu¬ 
ally exerted by tlie t:arbtmic oxide, hence it ia enabled to 
operate with eflet t, an additional pottiou of oxininriatic 
acid is dccomp«‘^ed, and by tlie communication of oxigen 
portions of muriatic and carbonic acids are formed. This 
is farther aided by' the portion of water which must have 
been contained in the por,tlon8 of hidrogen, carbonic oxide, 
and oxittturiatic gasses, sufTeriog the^e changes, even though 
they had been previously leiideied as dry a'- possible. Of 
itself, this would not be sufficient to favour the* decomposi¬ 
tion of the oximiinutic acid, but added to the (juaiitity 
formed bv the oxigeuation of the hidrogeii itmaj’^ be adequate 
td this ethet, to the extent 1 have stated.' I’lie ope)..tioii of 
this small quantity of water, remaining m elastic tluids in 
the driest stale tft whi^ they can' he brought, is M'ly well 
shown in the results of the d^^onation of ludiogenapd oxi- 
muiiatic gasses, as related by iVir. fl. Davy. Mr. J. Davy, 
indeed tells us, that he has seen this experiment made a 
number of times, “ and thougb correcllv made, theieis no 
condensation attciidiiig their union.” Fbil Ins bi other in¬ 
forms us, that, when the gasM's are mixed ovei water, in¬ 
troduced into an exhausted \essel, and fireil by the electiic 
spark, there isacondensation of fiom ','7 volume^ 

I have attempted, he continues, “ to make the expu'iincnfr 
in a manner still more refined, by drying the oxmiunatic 
acid, and the hidrogen, by intr(>ducing them into vessels 
containing muriate of lime, and bj suifenng them to 
rombine at common temperatuie;,, but I have nevei been 
able to avoid u slight condensation, though in piopoition ai* 
the gasses were free fiom oyigpu 01 water, this condensation 
diminished.” I’his condensation must be owing to the 
water remaining in the gases even after the action of nmri- 
ate of bine; and it is this, no doubt, which partly operates 
in the experiments f have lelated, and favours the result. 

Without any reference to this expciiment I would farther 
observe, that the conversion of carbonic oxide into caibonic 
aeid, when o\i muriatic acid acts upon it with the admis- 
ston of a fittlif wufi>r, is conclusive against Mr. Davy’s 
hypothesis. Thr only mode in which the lesult can be ac- 
*' counted 
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cooBt^d for, in xjo^forroitf to that hypothesis, is to sup¬ 
pose the water to be deeonaposed. This 1 hud anticipated, 
and had oh'^erved, that of this supposition we have not only 
no proof, but tve* have sufEletent reason from known faqts 
to lejpjt It. “Water is not decouipoaed by oxmionatic 
acid or carbonic OMdegas; toeit* m no lea-bn to con¬ 
clude, that Its decomposition can be eifected by their action, 
when they uie prebcnted to it nieieiy in a mixed state; 
and the more obvious operation may be regarded as the 
real one, that ituciS b\ itsaffnity to muriatic acid**’ 

In answer to tb<s, Mr. J. Davy remarks, have we not 
the most indubituble evidences of the decomposition of- 
water by oxiuiuriatic j^as? ‘‘Pass this gas and steam toge¬ 
ther thiough a tube heated to redness, oxigen gas will be 
produced, and muriatic acid gas formed.^ Detonate this 
gas and hidrogen together, and a smuhir fiormatioii of mu¬ 
riatic gas will take place. With toese tacts in view, who 
can hesitate in asserting,♦that water is decompobed by oxi* 
munatic gas, that its hidrogen is attracted by ibis sub¬ 
stance, and Its oxigen consequently set free.” 

The decomposition of oximuriatic gas by detonation with Detonation of 
hidrogen gas, or its combination with that gas, aceoiding gas vnrlTh^ 
to Mr. Davy’s view, affords no pioof of the power of water Jrogen. 
to decompose it. Admitting the decomposition of oxmtu- 
Tiatic gas by water at ignition, and supposing that we know 
nothing as to the mutual action of these substances at low 
temperatures, the conclusion would not follow, that at such 
temperatures this decomposition would take place. But to 
draw this conclusion in the very face of the fact lUelf is, I 
confess, a mode of reasoning altogether new to me. We 
htt/OWf that oximuriatic acid is not decomposed by water at 
Bfttural temperatures ; aud knowing this I have no hesita¬ 
tion in assserting, notwithstanding Mr. Davy's indubitable 
evidences, that the supposition of water bemg decomposed 
in the slow mutual action of carbonic oxide and oximuriatic 
gasses is altogether grataitou8,atid made to avoid a difFiculiy, / 
which cannot otherwise be explained. 

And lastly let it be remarked, that putting aside all Conclusion, 
these experiments the two hypotheses ftill Veoiam at least 
on equal grounds* The experiments wfre supposed to 

*afiord 
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afford evidence in favour of the comrrW doctrine of the 
nature of the relation between muriatic and ovimuHatic 
acuU, and were thej j)io\ed to be uuoiuluHive, it would 
onij stand in the ‘ume lank with the opinion advanced by 
Mr. Davy ,*it can be applied, as I trust I have shown in my 
foimer papei, to the explanation of dll the pli^iioineiia, and 
to some of them with more advantage than the other ; and 
it ha's bejides, as an hj^pothcsis, that supeiiority from gcncial 
ConsidijatiQiifi, which I have also stated to belong to it. 

1 am, with muth rcspttt, 

your most obedient sen ant, 

40HN MURRAY. 


IX. 


On thi Production ofJlyperorimuriate of Potash ^ considered 
with respect to Mr, Davy s Ideas oj the Nature ofOimu- 
riatK Acid* In a Letter from a Coirapondcni. 


To Mr. NICHOLSON. 

SIR, 


'^fr Davy’s 
theory of oxi* 
inunatK, acid 
applied to the 
hyptroxitmiri- 
ateof potash. 


Perulianty of 
h.s theory. 

,,r 


I Beg leave to trouble you with a few observations con¬ 
cerning the new theory of the oximuriatic .uid as adtanced 
by Ml. Davy, more especially as to its appluation to the 
phenomena attending the production of the so < ailed h} per- 
oxirouriate of potash. If 3011 think them worthy of a place 
in your valuable Journal, T shall cousidei myself honoured 
by fheir insertion. To Mi, Davy 1 shall offer no apology 
for the freedom, with which I have treated the subject; as 
I am convinced, that that distinguished gentlemen is more 
anxious for the establishment of truth, than tlie introdactiou 
of a favounle hypothesis. 

The peculiarity of Mr. Davy’s theoiy consists m consi¬ 
dering theoximunatic acid as a simple substance, a peculiar 
gcidiiying principle of a nature something analogous to 
oxigen. Muiiktic acid he supposes to be a combination of 
this principle wi'’li hidrogen. He appears to me not quite 

to 
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to liave made up |iis tnind, whether this new compound 
enters, like other acids, Jnto union with the different bases, 
or whether in the act pf such union the hidrogen is again 
abstracted : for in one place he states, '* that the compounds, 
** which have been usiudH considered as mnridtest or as 
** duy niuridi|:*<, are propfily couibihations of oximuriatit 
acid with inflummakle bases*^' thus setting aside any 
union with the inuriatio acid : and in another he asserts, 


that muiiate of anitTiouiu is a compound oi'muriatic acid 
gas with ainraonia”t. 

The process for forming the byperoxioiuriate of putush, Formation of 

to which 1 purpose to confine tAv observations, is this.-— hypert)xnmi- 

, naie of potash. 

l>lack oxide of manganese is put into a retort connected 
with a Woulfe’s apparatus, into the Ixittles of winch a solu* 
tion of potash is ponied. Muriatic acid is added to the 
manganese, and heat applied. gh • 

Oxirauriatic acid passes over anJxombines witil the pot¬ 
ash ; and after the operation is completed, two distinct salts 
are found iii the bottles, viz. fiyperoximuriate» a»d common 
muriate of potash. 

The muriatic acid is of course the body, from which the <phe new the- 
oxlmuriatic is to be derived, by some change operated in it ory accounts 

by the oxide. The new theoiy says, that muriatic acid is a ijeuon^ofoxi- 
combination of oximuriutic with hidrogen. The oxigeii ujurUUcacid: 
th'en of the manganese combines, from superior affinity, with 
this hidrogen to form water, and thus liberates the oxiinti- 
atic acid. So far the application might be deemed satis¬ 
factory. 

Let us now proceed to account on the same principles for but how doet 

the phenomena which occur, when this peculiar acidifying “ to the 
, • » I . • n 1 formation of 

pfiuciple cornea mto contact with the solution or potash, the hyperoxi- 

There are two ways in w|)ich this may be attempted.—We munaty of 

must suppose, asMr. Davy seems inclined lodo, that muriate 

of potash IS a combination of oximuriatic acid metallic 

pota.ssiumf or that it is a compound of muriatic acid with 

potash, / 

Let it be granted, that it is a combination of oximuriatic Difficulties in 
acid and potassium. When the oximuriatic acid (the form- *J(*J,^** 


• Phil. Trans. ISIO; at Journal, tol. XXVU, p. 327, 
t Ibid, p, S‘J8. * 

atioii 
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alion of Mihich wohave aciouiited for)ooi|^>es intocoitta< twiih 
th«. solution ot oxidt of poiait'yium, we must suppose, that 
part of It flora bupeiiot affioi^y displaces part ol tlic oxigen, 
and combines with the })Otasi!>ium. But how shall we in 
the hrst*place iiccouattoi this partial slUou > If h tuptnor 
ailintty exiol betwtin pari ot the oximurialir^acul and part 
of the potasg uni, how is it that it does not subsist between 
the whole > How is it, that tlit whole oxigtu of the potash 
IS not set free, and the combination roiibist of iriimate of 
potash onU ^ 

But what becompfi of th it poition of oxiaen, who h Mii»s 
liberated ? D o» s it mute with the r< niaiiuln of iht oxtuai- 
jiaticatid? and so unitid, do tiuy lotulunt with iht r<- 
maiuitig oxidt of potassium^ Oi is v ittiatt<d by thf 
ahead} iturated oi/de, and that too in the fateot a su¬ 
perior aftinit} ^lus IS establish iig a iHvi I iw of afTu .t> 
at once. We assert, that puitoi tiie omuiu laiu atni will 
not combine with tne oxide of potashium, hui-ovticoin ba 
powerful* to ^orra a si pauitc i ombin ilton ; and, tl at 

another part not onl} does u )U< w’th tht ‘•imt oxidi. but 
solnhfiea . loii^ with i< Ihit poitioii of oxi^in, with winch 
the fiibtpait was litapalileof uiuliuij, To moindu , or, 
tnoie collect!} spcakin^,, to contradictions hke tlus<, it 
would be difficult to bung the iimid to assent, evi n if ihcic 
were no other means of aLcot^nting loi the changes in the 
process, 

f) ffitfuUies on Let us now examine the second suppositiori, under which 
tfai‘2(l. tjjjg new theorj may ht attempted to be appl <d, viz, that 

muriate of potash is a coin[<uur)d of intmatic and and pot¬ 
ash. We must now suppose, that, when the oximuiiatic 
acid fi<st cnteis the solution of potash, part of it aba* 
tracts fiom the water of flu. solution a poition of hidiogen; 
and, being thus changed to inuiiaitc acid, combines with 
the potash to formmunate of potash. *lbe oxigen thus 
liberated unites to the othei portion of the oximuriattc ttcid, 

^ and forms with the remainder of the potash the h}peioxi* 
muriate. 

NoW;, setting aside the anomaly of a simple substance 
being capable o(, uniting either with oxigen or hidrogen to 

a Mr. Pavy stales itc'o be an latease afBnity. See as above, p. S30. 

form 
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rofm with euL'h of Ecid com pounds (ft dil8&col(;y 

of which Mr. Davy is aware) observe to what an insofiaoaAt* 

able iDConsivtcncy this learis. We fust of all accOttlit for 

the d cent position of‘the TRuriMiic a<'id in the retort by 

an helwceu oxi^i;en and hu'roiicn supetior to that 

between hniroi:en and OMinuivatlc -icsd, and we now account 

for the fornuitton of the salts by an .iffinity between hidro- 

gin and oxiujuriattc acid superior lo that between hidrogen 

and oxigen. 'I'liis is « complete i oiitradictton in terms, andi 

of course the hypothebis u> uuicuable for a moment. 

'fills iiicor.bJhtencyj penult m.* lo remark, appears ujion Farther ana 

the face of Mr, Davy’s own memoirs. He ascribes the pro- 

diiclion of water, when mu<Mtic acid gus is passed over 

lithaige, to the superior adiiiily between oximnnatic acid 

and leadf and the consequent union of the hidrogen of the 

one and the ox«<ren of the other*: and he accounts for the 
” ■ * 
oxide of tin and the mnnale of ammonia, obtained by am-* 

monia, upon adding wa'ter to Libavius’s liquor, by a stipe* 
rior affinity between ox-mnriaiic acid and htdro'^€n')[. Ip the 
first place water is composed because the affinity of oximuri- 
atic acid for a meial is griattr than the quiescent affinities, 
taken together, of oxiniuriatic acid for hidrogen and the 
metal for oxigen; and in the second, water is decomposed be¬ 
cause the affinity oi' oxifutirtatic acid for a metal is less than 
the now divclient affinities of oxiinunalic acid for hidrogen 
and the metal lor oxigen. 

Notv unless It can be shown, that the oximuriatic acid lias 
an affinity for lead tery far indeed superior to what it has 
foi tin (which cannot be done, lor the diflerence is on the 
other side, and thus adding to the difficulty) it is plain, that 
this is as complete a coutiudicUoa us that which we have 
Just noticed. 

1 should wish to enter more fully into this subject, but 1 
have already exceeded the limits which 1 had pfesciibed to 
myself. At some future time 1 may resume the discussion. 

i trusty that what I have said may have this benefit, that 
it will lead to fartlier investigation, and thus prevent the 
too hasty adoption of an hypothesis, not yet sufficiently 
grounded upon facts and experiments, and th^ too incon- 
• See as above, p. 025. t ffi* P* S27. 
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AHlerate rejection of a theory, 1x4utiful on account of its 
unity’ll simplidty. * ‘ 

I am, sir. 

Your mo&t obedient servant, and constant reader. 


19th March, 1811. 


F. D. 


X>r. 5iTnUh*Si 

C3q)Wim«Dt^ 

anthem. 


X. 

0 hs€risa(ic7is respecting the Irritability of the Barberry, Ber* 
beris eommimis. By Mr.JlotRRT Lyall, Surgeon, Mem¬ 
ber of the Royal Physical Society^of Edinburgh, and coi res¬ 
ponding Member (fthe Literary and Philosophical Society 
at Manchester-, Communicated by the Author* 

Irhtahiljty of CWJGII it was known ihany years ago, that the- 

of the barberry contracted when irritated by mecha¬ 
nical stimuli, yet till the time when Di. Smith published 
his observations relative to the subject *, our knowledge on 
this point was but incomplete. 

Dr, Smith, in order to ascertain what part of the stamina 
was endued with irritability, cut off one of the petals 
of the flower so carefully as not to touch the stamen, that 
stood next it; then with a very slender piece of quill 
he touched the outside of the fllament, which had been 
next the petal, but it remained perfectly immovable. 
With the same instrument he then touched the back of 
the antbera, then its top, its edges, and at last its inside ; 
still without any eftect.—But the quill being carried from 
the anthera down the inside of the filament, it no sooner 
touched that part, than the stamen sprung forwards with 
great vigour to the stigma. From the lesult of this and 
Other experiments Di. ismith concludes, That the mo¬ 
tion above described was owing to a high degree of irritabi¬ 
lity in the inside of each filament, next the germcn, by 
which, when touched, that side becomes shorter than the 
other, and donsequently the filament is bent towards the 
germen.’* 


Mnner in 
wbich he ae> 
couDis for It. 


* Fhil. Trans, for 1786. 
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Bonnet's opilnjon is quifie in opposition to Dr. Smithes; for Bonnet’* opi- 
be tliinks, tbut the movement ot‘ the stnmina of the bar- 
berry bo much resembles the motion of a spring which un¬ 
bends itself, that It cannot be attiibuted to irritability; an 
opinion certainly that requires onh the evidence of seeing 
the experimenl to refute itentiiely. Would 

even the most elasMc spring, formed like the stamina of 
the barberry, and bke ihem also simply fixed by one end 
(as if one end of the spring were nailed to a board, and not 
fixed by any other mechanical contrivance) move when 
merely touched gently at a particular part of the ffxed end ? 
certainly not. It may be obs'*ivcd indeed, that, if the loose 
end of the spring were touched genii), a vibratory motion 
would be produced ; but this motion is veiy diftcrent fiona 
the giadnai and steady inovcnient of the stamina of the bar- 
jberry.—Why then employ such an hypothesis* to account 
for their motions ? 

Seniiebier, when treating of the baiberry, speaks thus; Sennebier’s 

It has, not )et been pioved, that the movement of the *^*'“**^**** 
stamina is accompanied with the contraction of the filaments, 
which nevertheless was the first proof necessary to have 
been eiven, in older to ascertain their irritabilily ; it is not 
yet even well known, whuhisthe irritable part of the fila¬ 
ments, and whether it be only their base, as Smith nas had 
the address to discover.” How hennebier came to express 
himself in this ambiguous manner is to me a matter of 
surprise.—Indeed the dift’erent parts of this sentence .seem 
to contradict each other. 

Dr. Smith, as we have seen, has stated in a very perspU 
cuous and definite mauner, that tlie inside of the base of 
the filament possessesp a high degree of Irritability; and 
his oxpevmiciit, which 1 have ({uoted, shows evidently, that 
this part only is irritable. He has said also, that one side 
of the filament becomes shorter than the other.* Why then 
is it stated by Sennebier, that we even do not well know 
which is the irritable part of the filaments, and whether it 
be only their base, as Smith has hqd the address to discover f 
Why does Sennebier confess, that Smith, has had th<? ad¬ 
dress to discover, that the base of the filament only is irri- 
iablOf immediately after he has asserted, that we are igno- 

»rant 
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TSi>t rejjarding.the irritable part <i|*’ the filament ? Certainly, 
Sennebier did ‘not doubt the acturacy of Dr,, Smith’s ob- 
i>ervat)onfi; and hod he repeated the Doctor’s experiments 
l:>eforc he wrote, I think, Jbe would never have treated of the 
irritftbilitv of haiberry in the manner which he has done. 

Pr. Swi’h’s Some of the above remarks were written last year, at a 
period, when it was not in my power to repeat Dr. Smith’s 
experiments. ,This season however presenting ample op¬ 
portunity for the purpose, 1 leadily embraced it; and now 
it is with pleasiiie 1 state, that, on comparing my remarks 
with those of Dr. Smit’h, they perfectly coincided: and 
that I have no hesitation in saying, that the inside of the 
base of the filament is the orl/y irritable part of the sta¬ 
mina. 


and varied. To ascertain the last mentioned point clearly, and that 
I might be pllowecl to experiment easily, 1 cut or pulled 
off the calyx and corolla from a number of flowe»'6: and, not 
being careful to avoid irritation, tbe contraction of the 
stamina always took place.—In a few minutes alter, how¬ 
ever, the stamina comph^tely expanded; and then 1 repeated 
Dr. Smith’s expeiiment*-, as well as others, sometiroes with¬ 
out detaching the flowers from tbe bush, at other times with 
flowers which I had carried to my room. 


The motion of 
the sumens 
nkes plare 
under water. 


The motions of the stamina, I observed, were performed 
with as much vigour under water, as when tbe flowers were 
growing on the hush. 


They will con- ^ likewise aBcertuined, that the stamina, after being once 
iwci *2d time contracted, were capable, in healthy flowers, of undergoing 
^ second contraction, after an interval of five minutes, or 


feometirocs in a much shorter period. 


At a future time, I intend publishing the result of Wf 
experiments on the barberry with chemical stimuli* 


t 
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XT. 


£xtr<fdi of a Letter pom the Rev. John BftfKKLsr, £). Z>* 
J?, R.S. Andrews Professor of Astronomy tn the University 
if Dublin^ to tkeBev. Nietil MASKR?.YNE,D.i>. f. Ji.il. 
Astronomer Royalt on the annual Parallax of» Lyres. 


IE HAVE now had sufKcient experience of wiy eight fe<it 
circle, to be highly satibfied »t, and have arrived at oi.e 
conchiBion, that it la of importance in astionoiuy. 

My observations on f Lyrae foi the puipose of drscovering Annua! paml- 
an annual parallax now amount to 47 m number, viz, iJ 2 of « Ljne. 
near opposition, and 25 near conjunction, and the mean uf 
these gives a result of 3*52' as the parallax of tlie annual 
nr bit for that star; and 1 have no doubt, that it exceeds j’. 

My observations of diffeieut circumpolar stars, and of the Bradley’s 
same star in ditferent states of the thermometer, seem to t’nrmuU for 
require a small alteration in the numbers of Ur.,liradley’s 
formula for refraction. 

The formula so altered is—Refraction ~ Ct^y' X alterci 


tang, ^ Zen. dis.—3*2 Refr. | X 


heirht of barom, 
-- y 

2y'0 




4t)0 4* tbef» 


By means of this formula, the observations of circumpolar 
stars considerably distant give the same colatitude to a 
great degree of exactness. 


SCIENTIFIC NEWS. 

/^T the meetine; of the Wernerian Natural History Soci- 

^ ~ ^ enienan **- 

ety,»at Edtoburgh, on the 12th of .Tanuary last, Profcaior c'eiy. 
Jameson read the first part of a senes ol obseivatibns on the 
geognostic relations of the n ' Ls In the island of Arran. In Qppgmjgj^ g,f 
this iiienioir he desenbed particularly the granite, gneiss, Arran * 
mica-slate, and clav-slale formations, and also the red sand- 
stone and porphyry-slate, which occur so abundantly in that 
island. When describing the granite, he stated, as a con- 

jeetjUre 
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SIS 


Quartz per- 
baps older 
shw graiiue. 


Direction and 
dip «f strata. 


Geognosy of 
Arran conti* 
Qued. 


jecture, that quartz might prove be an older foripation 
than granite, because the pldeaf. granite contains much 
quartz, but httle mica, and less feldspar than the newer va¬ 
rieties. He pointed out several observations to be made, 
with the view of verifying or of refuting this conjecture, 
in his description of gneiss, he alluded to the veins of gra*^ 
iiitic gneiss which traverse it, and whicn, when the gneisa 
and granite ate in contact, have been represented as veins 
of granite shooting from the subjacent into the superin¬ 
cumbent rocks. The red sandstone the professor appear¬ 
ed inclined to refer to the firs||hr old red sandstone of Wer-. 
ner. When describing its stratification and structure* he 
pointed o’Tt the appearances that oug^t to be attended to 
in endeavouring to ascertain the dip and direction of strata, 
and particularly cautioned observers against confounding 
the structuie of individual strata or beds with the direction 
and dip of the strata. The numerous fissuies that traverse 
the sandstone of Arran, and which exhibit every vaiiety of 
magnitude, direction and dip* afibided apt illustrations of 
Werner’s theory of veins. The porphyry-slate the Profes¬ 
sor described as appearing in the form of overlying conical, 
or ii regular tabular-shape*! masse^*, resting on tlie red sand¬ 
stone, also m leitis traversing giaiute, sandstone, greenstone, 
and other rocks, lie gave a desciiption of some tabular 
masses of this rock, accompanied with pitchstone and 
claystoue, contained between strata of sandstone* and which 
might be confounded w-ith beds ; but which he was inclmed 
to consider merely as lateral brancheb of veins, or as slightly 
inclined veins. 

At the next meeting, on the 2d of February, Professor 
Jameson read the continuation of his mim r.dogical observa¬ 
tions on Arran. He lit St detailed the geognostic relations 
of the floet/ greenstone of that island. From this accomit 
it appeared to occur in overlying masses resting on sand¬ 
stone, in beds ill sandstone, and in veins that traverse sand¬ 
stone and other rocks. He next described the various kinds 
of pitchstone th.it occur in Arran, and seemed to think 
one of the vaiieties was so well marked, that it might con¬ 
stitute a distinct subspecies of the pitchstone. The account 
•f Its geognostic relations afforded a detail of many curious 

geognostic 
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geogno«ti«; appearances, i!| particular Uie structure of its 
veins, aa4 tlie nature of tl^ interposed tabular masses, hav» 
iug many of the characters of beds, yet appearing to be 
either nearly horizontal veins, or lateral branches of com¬ 
mon veins. The clay stone of Arran, which was next de- 
scribed, appeared to occur in overlying musses along with 
the porphyry-blate, a^d also in veins along with pitchstene 
and porphyry-slate. It would seem that wacke and basalt 
are not very frequent or abundant rocks in Arran ; but when 
they are observed, they present the usual appearances and 
geognostic relations. 

From the observations ill these two nxemoirs it appears, 
that this island contains no transition rocks ; but is princi¬ 
pally composed of primitive and floetz rocks. The allu¬ 
vial rocks that occur in the valleys present the usual cha¬ 
racters of the rocks of this class. 


Mr. Singer informs tne, that he has prepared sonie novel 
appaiatus for the application of common electricol powers 
to the purpose of chemical analysis, for the illustration of 
his lectures on the chemical agencies of electricity, the first 
of which will be giveif on thnrsday, the llth of aprll. His 
galvanic battery exposes upward of 14000 square inches of 
zinc surface. 


TO CORRESPONDENTS. 

Mr. Gowar’s paper was too late for insertion in the pre¬ 
sent number. 


ERRATUM. 

Page 197, line 22, 'for hypothesis; for the, read hypo¬ 
thesis. Farther, 
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20 

49 

50-J 

5.3 

49 

.15 


Cloudy 

('loiuly ^ 

21 

51 

52 5 

50-5 

47 

.03 

•010 

Ditto 

Ram 

22 

49 

1 t 

49 

37 

•15 

020 

F.ur 

Fait 

23 

42 

45 

52 

38 

•50 


Ditto 

Ditto 

24 

4() 1 

4 5-5 

54 

40 

•37 


Ditto 

Ditto 

25 

4f> 

44 . 

52 

59 

•18 


Ditto 

Ditto 

26 

46 

45'5 

5^ 

y 

•07 


Ditto 

Ditto 

27 

43 

45 

54 

30 

•30 


Ditto 

Ditto 

28 

39 

4,6 

51-5 

40 

•47 


Ditto 

Ditto 


*780 Inch, since last Join n. 

* InterTcnlng Fogs. "j* Cloudy and boisterous after 11. § Rain ui the Night. 

^ J The eaily part of the EveAmg remarkably fme, giting me an op,)ortunity of obietvuig 
Jupuer, with a four.fe ct leheetyr, with a power of 400. 
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ARTICLE I. 

On the Gaseous Comhtnatioiis of llidrogen and Carhijh. 

Bt/ Thomas Thomsox, M. D. F. R. S. 

J TIE gasses formctJy dLtinguished hy the name of heavy Pistons rou 
ifi/lanwiufjk’ airs, wh'uh are evolYocl during the distillation 
of most animal and vegetable substances, dirtbr so mucimjrimM. 
from iMcli other in their properties, that it has been hitherto 
impossible to reduce them under a small number of species. 

When burnt, they all yield carbonic acid and water, and 
of course contain carbon and hidrogc n ; but the proportion' 
of these bodies formed, and of oxigen consumed during the 
combustion, laries very much at ditli.rent times. Many of 
these ganses have b«.cn examined viith much addicss by 
Cruickshank, Dalton, and flcniy. iJorthoilet also has 
examined them at dilfcrent tunes, and published very in- 
genious dissertations on their composition. 

From a great many expcriineats on these gasses, at dif-Thtir ciifTt r- 
ferent times, and in diileient states, I have coiniuccd 
self, that they usually hold an einpyreuniatic oil in solution^ pu .ti - c oi 
and that the ditlerences in their specific gravity, and other ^ 
properties, depend very much upon the proportion of oil 

* Fioin the Werneiian IVaiijactions. 
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present. Hence no pure gasses, fit'^^or examination, and 
comparable with caclj other, can be!obtained from those 
vegetable or animal substances which field an oil when sub¬ 
jected to heat, as is the case with most of them. To this 
oil is to be ascribed the great variation in the specific gra¬ 
vity of the gas obtained by distilling pit-coal, as shown by 
the experiments of Dr, Henry. 

When water and eaibon arc present together, as is the 
case in most animal and vegetable substuices, they act on 
each other, and give origin to variable quantities of car¬ 
bonic oxide, which must also very much alter the proper¬ 
ties of the gas evolved. To these two causes, namely, the 
oil di‘.s')!vt'd, and the caibonic oxide formed, most, if not 
all (he varieties in the combustible gasses, obtained from 
animal and vegetable substances, are owing. 

Ilertliollel, in a dissei(atiori which he lately published, 
in the second ifolumc of the Ah'molres d’Arcueil, has en¬ 
deavoured to prove, that ail the heavy inllammablo gasses 
contain oxigen as a constituent. ITe has examined a nmn- 
bf 1 (>{ gasses obtained by distilling charcoal, and lias shown, 
thal eicli of them contained a considerable proportion of 
o\i‘;ieiu This ojiinioii has UauwIsc been raamta<ncd by Air. 
Muiiay ill his System of (Jiiemistiy. 

It any conlidcnce can be put in the preceding observa- 
lioie, it is iLai, that this obscure subject can never be 
elucidated by examining gasses fi oin charcoal, or from animal 
and vegetable substaDccs. The first will alw'ays yield car¬ 
bonic oxide as well as c.uburctted liidrogcn, and the gas 
fiom the other bodies wdl be disguised by ttic oil held by it 
in solution. 

Analogy is sfiongly in favour of the common opinion, 
tl'at tiiere exists a gas composed simply of Iiidrogon and 
to.ben. liidrogcn, we know, is capable of dissolving 
t'.viy other simple combusdble, sulphur, phosphorus, and 
boiaeium. It dissolves likewise several of tlie metals, aw 
aiienic, zinc, teilmium, and jiotassium. Why then may 
it not be cipahlc of dissolving carbon ? 

There is a gas'which rises in considerable quantity from 
stagnai.t waters diuiug the summer season. M was exa¬ 
mined by Ctuickbhduk aud Dalton, and both of them con. 
, ' eluded 
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eluded it to be a cotii{|louud of carbon and hidrogen, with¬ 
out any sensible quantity of oxigen. lint as neither of 
these gentlemen has Jiublished a detailed account of his 
experiments, I thought it worth while to examine the gas 
aiiew^ in order, if possible, to deteiminc the point in a 
isatihfacfory manner. T accordingly collecteil coiisideiable 
quantities of it tfit difTerent times in the iicighboiuLood of 
Restalrig, where ponds of muddy water arc left stagnant, 
in order to collect iiianuie. This gas i found to have the 
following properties. 

1. it is colourless, and transparent like air. Its propcitur^ 

2. It has no smell, and no sensible taste, provided it be 
previously washed in clean water. 

3. It always contanu'd a mixture of carbonic acid. The 
It'asl quanlitA of this gas jncseiit was 5 per cent; the 
greatest 7-|- j)cr cent. 

4. It always conlalited a mixture of comlnon air. It is 
remarkable, that the jiroportion present was in evciy Civ>e 
the same, and amounted to 12 6 per cent, or 2f5 per cent 
of oxigen and 10 per tsnt of azote. Mr. Dalton sa^s, 
that the gas which he examined contained 20 per cent of 
azote. This was never the tase with the gas from 
Ilestalrig; but the common an and carbonic acid gas 
together sometimes amounted to 20 per cent, and always to 
near that quantity. 

6. Afler depiiving it of its carbonic acid, I found its 
spccilic gravity O'dll, that of air being 1*000. But as it 
contained a mixture of 12’5 per cent of air, it would have 
been obviously lighter, if this portion had been rcitovcd. 

By calculation I tiiid, tliat the specilic gravity of the pure 
gas would have been 0*6654 ♦- 

My method of taking the specific gravity of gasses being M- thod of t,i- 
extremely simple, yet precise, I think it worth while to uTty oT' 
describe it in this place. It is founded on the wclLknnwii 
fact, that, when two gasses arc mixed, their bulk does not 


* Let X ~ the q5eci/lc giavify of tlie pmc ga^, A = the (icantity 
ol an m the mixture, a — the specific gravity of air, 11=; quantity 
of pun* gas present, c ~ specifie giavity of the mixture, weluve 
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kltcr. I have a large flask fitted with a stop*cock. Z 
vreigh this flask very accuratrly, then exhaust it, and 
weigh it again. Let the loss of weight be a. I then fill 
the flask with the gas, the specific gravity of which I want, 
and weigh it again. If the weight of the flask be tho»sam« 
as at first, it is obvious, that the gas has exactly the speci¬ 
fic gravity of common air. If it be heavier than at first, 
the gas IS heavier than common air; if lighter, the gas is 
lighter than oommtiii air. Suppose the flask lighter than at 
first, I add weights till the flask is exactly poised. Let the 
weight added be A. We have the weight of common air to 
that of file gas as a to a~h. And to find the specific gra¬ 
vity, we have this proportion, a : a—b : : 1 specific 

gravity wanted, orx=:^ ^ If the flask is heavier than 

A 

ot first, weights arc added to the other scale, till it is 
exactly poised^ let these weights, as before, be A, we have 

in this case In this process no correction is iie- 


f x)roper- 

(hf* pas 

ii )ru iUgtunt 
wi'ar 


ctssaiy for temperature, or the state of the barometer; 
because air and all gasses undergo the same change of bulk, 
by changing the temperature and the pressure. The gas is 
alw weighed saturated with moisture. This is corrected 
when requisite by the table of Dalton. In this way the 
flask may be easily weighed, true to the -r^^dth part of a 
grain; so that you are always sure of the specific gravity 
of the gas, to the 3d decimal figure. The specific gravity 
of common air is always taken 1*000, and at the tempera¬ 
ture of 60^’, barometer at 30 inches, 100 cubic inches of it 
weigh 30*5 grains. These data enable ns to determine the 
wtignt of 100 cubic inches of any gas the specific gravity 
of w'hich is known. Mr. Dalton found the specific gravity 
of gas 0*600. I took its specific gravity more than 
once, and collected at difl'ererit times, but never found it 
heavier than 0*5AA4. 

6. The gas from stagnant water burns with a yellow flame, 
more readily, aud with a larger flame, than any other com¬ 
bustible gas, except olefiant gas, and the v.apour of ether. 

7. When mixed with ovigen gas, and kindled by an elec¬ 
tric sp^rk, it detonates luudlj') and undergoes a considera¬ 
ble 
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ble dlminutioa of bulk. Its combustibilit) b> this pioccss 
is confined within Tcr^* narrow limits. It uot burn, 

unless the bulk of the o^tigen rather exceeds its oun bulk, 
and it ceases to burn, when the oxigcii gas Is muic than 
times the bulk of the inflammable gas. The limits of com¬ 
bustion, according to my trials, are 100 measures of in. 
flammable giis, &nd 105 or 227 measures of oxigeii gas. 

A mixture of 100 meiisures of inflammable gas with 282 or 
292 measures of o\igen gas does not burn. 

8. A good many experiments on the combustion of this 
gas with oxigoii by electricity, give the following general 
result: 100 measures of the inflammable gas consume 205 
measures of oxigen gas, and 104 measures of carbonic acid 
gas arc formed. This result very nearly agrees with the 
e.vpeiiinents of JMr. Dalton, who found, as 1 have been 
informed by Dr. Henry, that 100 measures yf this gas re¬ 
quire for combustion 200 measures of oxigen gas, and form. 

100 measures of carbonic acid. The following table con- Fyp«nnien*s 
tains a few of the expiirimcrits w'hich I made upon thi,s gas. '■ht' 

The others were precisely of the same kind, and coincided 
with these as nearly as possible. 

The oxigen gas used contained 12 pet cent of azote. It 
had been prepared from hyporoximuriatc of jiotash, and, 
when lecent, contained only 1 per cent of azote. It had 
been kept above a year in a crystal bottle well stopped; 
but had been often opened, and portions of it used during 
the interval. The bottle was now half full of water, 'IJie 


puiity of this gas was tried just at the time of making the 
following experiments, by exposing it to hydroguictteu sul- 
phuretof lime in the usual way. The nitrous gas employ¬ 
ed contained, by the test of sulphate of iron, 11*5 per 
cent of azote. The inflammable gas had been freed fioin 
carbonic acid, but it contained 13-5 cent of commoca 
air. 
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From iliis tablo, aiul our knowlod'O of <luj (.onsfitucnts 
of tin* gasses u'^ed, o is t,jsy to d< dio i liw ffdlovnug: 



ClAssr 

i’uic in- 
ilamtoa- 
hl > gas. 

s TA-AMIMI 

:.i . 

fotai 

S 

*cr 

CJ 

t 

( (/'’I'OsirioN or 
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^ s'r 

^ < 

~i 

Azote 

.V/otc. 

Oxigen, 

1 

21 d 

44-7 

87 

75 

22 

9 

8-7 

0-3 

21 -G 

.53-.5 

9-S 

8.5 

23 

17 

9*9 

7*1 

3 

17 3 

-IS 9 

8-8 

7.5 





4 

2-1 f> 

J9*l 

9*3 

80 

6 

38 

9-3 

29 

.5 

21-6 

41 7 

8-7 

7 5 

22*5 

8 5 

8 7 

0 


-£• 








6 

34-6 

31-9 

8-5 

75 





7 

34-R 

3d-3 

9*1 

80 






Of these cxpminents, the Isl, 2d, aiul .5th are the 
only ones, fi^ora which the proportion of oxigen ronsnmed, 
and of carbonic acid formed, can be deduced. They wcic 

TCpeatod 
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repeated very often, in oider to insure as much accuracy 
as poscUde. The following is the result which they sivc: 


Inflammable 
gas Consumed. 

Oxigen gas 
(ontinued. 

Carbonic acid 
gas formed. 


21*6 

* 41-7 

22 

. 

21*6 

43*6 

23 


21*6 

44*7 

22*5 


21*6 

44*3 

22*6 

average. 

100 

20^ 

lOJ 

aver, per cent. 


9. P’rom these experiments it is easy to clednce the com- it-, < 
position of this inilaininable gas Its spcci^c gravity being 
O 5/)5, 100 cubic inches of it, at the temperature of 60'-', 
and vvhen the barometer stands at iJO inches, will weigh 
If>‘b3 grjins. 

<)t the cubic inches of oxigen gas consumed, 10J 
go to the formation of carbonic acid gas; the remaining 
10i cubic iuclios must have combined with hidrogen dining 
the conibiiiitioii, and forisetl water. Hidrogen, in the 
gaseous '•tate, combines with exactlj^ half its bulk of o\i- 
gcri gas; tbcrcfoie the hidiogcm, which went to form water 
ill the present case, must have been equivalent to 202 cubic 
inche.s. 

]f Avc suppose with Sayssure, (and it is the supposition 
least favourable to our present purpose), that carbonic 
acid gas contains 27*5 per cent of carbon, in this case the 
cai'bon contained in 104 cubic inches of it must weigh 
13*24 grains. The w’oight of 2W2 cubic inches of hidiogen 
gas is 5*17 grains. Thus we have ascertijined, that 100 
cubic inches of the inflammable gas from stagnant water 
contain of 

Carbon, 13*24 

Hidrogen, 5*17 

Total*, 1841 


But 
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But the weight of 100 cubic inches of the 
gas is only ^ . 16*95 

Su that the constituents found by analysis 

exteed the weight of the gas - . 1*4S or aln 

most 1.5 grain. 

This is a clear proof, that the gas eon|ains no oxigen. 
The carbon and hidrogeii, which we have found it to con¬ 
tain, constitute the whole of its weight. The small excess 
would nearly vanish, if we were to suppose the specific 
gravity of the gas to be 0 600, as Dalton found if. It is 
obviously owing to criours in the analysis, which arc ima- 
Toidable when minute quantities of gaseous bodies arc 
measured. 

10. We may conclude, then, that the gas from stagnant 
water is entitled to the name of caiburcttcd hidrogen, and 
that it is a compound of very neatly, 

Carbon - - - 72 

Hidrogen - - 28 


100 

Mr. Dalton ronsiders it as composed of an atom of 
carbon, and two atoms of hidrogen ; and this very nearly 
agrees with the above analysis, if we suppose an atom of 
raihon to weigh 4-5, and an atom of hidrogen to weigh 1 ; 
for 72 is to 28 very nearly as 4.5 to 2. 

There is another gas, which is at present considered aa 
composed of carbon and hidrogen. It was discovered by 
the associated Dutch chemists, and called by them Oleiiant 
Gas, in coiuseqiience of the oily-lookmg substance into 
which it is converted, when mixed with oximuriatic acid 
gas. The experiments of Cruickshank, Henry, Dalton, 
and Berthollet, all coincide to show, that its only const!-* 
tuents are carbon and hidrogen. Mr. Murray, however, 
in his System' of Chemistry, has expressed his suspicion, 
that oxigen is also one of its constiluents. He founds his 
conjecture on the alleged formation of carbonic acid gas 
when olefiant gas is passed through a red hot tube. Even if 
carbonic arid were formed in this case, it would not prove 
the gas to contain oxigen, unless the experiment be made 
Ui such a manner, as that all oommon air is completely ex- 
• eluded 3 
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eluded; and pracliral chemists are sufficiently aware of the 
difficulty of such an exclusion, when the experinuMit is 
made in the usual way* Carbonic acid gas never makes its 
appearance, if the whole common air be prcvioualy re¬ 
moved from the tube by means of a current of hidrogen, 
and if care be taken to separate all the oxigcMi, with which 
the olefiant gas T#ay be mixed, by nitrous gas. It is proper Di'isoivni ^>7 
to know, that liquid sulphuret of lime has the. property of 
dissolving olefiant gas in cou'i'lcrablc quantity. It caniioi, 
therefore, be used to free the gas from oxigen. 

Though the welUcarnod cclebiity of the chemists, who 
have analysed olefiant gas, left little doubt, tliat their ana¬ 
lysis was .accurat$i, 1 tliought it worth w Iiile to icpcat their 
experiments, in order to add iny testimony to theirs. 

1 . One ounce measure of alcohol, of the sjiecific gra-Olefiant gas 
vity 0 'K^ 6 , and 3 ounce measures of sulphuric aeid, of the 
specific gravity 1 *860, were mixed together, and boiled in 

a small retort, almost to drymss; while the gaseous pro¬ 
ducts weao received in the usual manner over w^atfer. 'I'lie 
gasses obtained, (not rcckoumg tlie common air of the re¬ 
tort, which amounted to about 42 cubic inches), were 14fi‘12 
cubic inches of olefiant gas, and cubic inches of carbonic 
acid gas. The propoition of carbonic acid at first w as very 
small, but it increased asthc process went on, and at the cud 
amounted to about one half of the olefiant gas. The i hai ry 
matter whith remained in the retort, after being wt'll 
washed and dried on a sand-bath, weighei? 68 g.-ains. 

2 . A portion of this olefiant gas, cleprivid of its car-l*' 
boiiir acid, ^ut containing 16 per cent of coninum air, »va'> 
found of the specific giavity ()’97SG, that uf air being 
I’OOO. JIcnee the specific gravity of pure olefiant gas is 
0 * 9745 . This is heavier than it was fouu'J by the Dutch 
chemists, who state its specific gravity at O'OtlO. As far as 

J know the .specific gravity has not been b^eii before in 
this country. 

3 . ileing curious to know the nature of the supposed oil, Mixod with 
which is formed when olefiant gas is mixed with oximuriatie^J^.ygg”^^'* 
acid gas, I filled a laige bottle witli ol fiant gas, and passed 

a current of oxiinuriatic acid gas 111(0 it; the wished for 
substance soon collected at the bottom uf the phial \t 
possessed the following pioperties* * • 


(i.)it 
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Piopmics of (1.) It was a liquid of a grceulsli ^liitc colour^ with a 
tin* unce g|ig|jt smell of oxioiuriatic acid, which it lost when allowed 
to stand a sufficient time exposed t<f the air. Its taste was 
sweet and cooling, and it made a strong, though not un¬ 
pleasant, impresbiun on the palate. 

(2.) VV'hcn dropped into water, it fell to the bottom, 
and looked like so much melted phosphores. It continued 
in this state for some time if left at rest; but when the 
mixture was agitated, it dissolved in the water. The liquid 
continued colourless, acquired a sweet and cooling agreea¬ 
ble taste, and a slight aromalir odour. It did not aflect 
vegetable blues, but precipitated copiously with nitrate of 
silver, -j 

(3.) When dropped into alcohol, the liquid appeared 
milky at first, but almost hninediately became transparent, 
a complete solution being cflectcd. 

(4.) Sulphifric ether dissolved it with great rapidity, and 
the solution was colourless. 

(5;) It did not dissolve in oil of turpentine, but conti- 
nued in small globules, which attached themselves to the 
bottom of the vessel. 


(0.) Tt dissolved imneiliately in nitric acid, without 
efi’ervescence, or any apparent change in the liquid. 

(7.) When droppeu into sulphuric acid, a copious cflTer- 
vcsccncc took place, the smell of oximurialic acid becam* 
evident, and the lirpild remained clear. 

(8.) When left in an open vessel, it evaporated com¬ 
pletely, leaving only a green trace. 

Norf.nr,.i From these propei ties, it is obvious, that tho liquid in 

RcH'mblo'^ the question does not belong to the class of oils. It is a sub- 
pvioaccuc stance of a nature quite peculiar, and seems to consist of 
the two gasses simply combined together. It has consi- 
derablc resemblance, at least in taste, to the pyro-acetic 
Spirit of Mrt Clieiicvix. 

p tonat.'clAnith NVhen olefiant gas is mixed with thrice its bulk of 
«x'L" ■! oxigen gas, it detonates very loudly, w hen an electric 

spark is passed through it, and burns with a strong white 
flume. According to Mr. Dalton, it consumes exactly 
thrice its bulk of o agan gas, and forms twice its bulk of 
carbonic acid. My experimenta, as will appear from the 
. ' following 
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following tabic, TCry nearly coincide with his. The gas 
used contained 16 per cent of common air, and the oxigea 
gas was mixed with 11 per cent of azote. 



Measures of 
olefiant gas. 

Ct-I 

O oS 
cn cd 

V bc 

p d 

a» 

ft tei) 

rcCi O 

Residue af¬ 
ter combus¬ 
tion. 

Do. washed 
in lime wa¬ 
ter. 

Measures of 
nitrous gas 
added to do. 

Residue. 

l 

20 

59 

45 

10 

42 

44 

2 

20 

60 

45 

9 

23 

27 



■■ # 





3 

20 

57 

42 

8 

23 

27 




From this table we easily deduce the following: 



Me4!sures of Gasses 
MIXFO. 

acid 


Coxipo-.niON or 

Rl.SI DOE 
i 


• 

a. « 

— O 

(Z 'o 

Pure 

oxigen. 

• 

o 

<5 

»»* 

o 

H 

Carbonic 

formed. 

Residue. 

Azote. 

Oxigen. 

1 

16'8 

.. 

4- 

9-06 

7 9 

35 

10 

9 06 

2 9 

o 

16-8 

51-01 

9*16 

80 

.36 

9 

9 16 

1-8 

3 

16-8 

5 1 '3-1 

8-86 

77 

31 

8 

1 8*6 

1-4 


This table obviously furnislies us with the following 
results: 



Olefiant gas 
consumed. 

Oxigon gas 
COU'iUlTlcd. 

C.iilioiiie a- 
eid formed. 

4 

1 

16-8 

60-24 

.35 

• 

2 

16-8 

62-24 

36 


3 

16 8 

49 94 

31 



16-8 

50-8 

35 

era je. 


100 

302 

208 • 

A \ rr r ' i* i 


Fio. 
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It*composition. From these experiments^ it is easy to deduce the compe. 

sition of olefiant gas : 100 cubic inches of it, at the tem¬ 
perature of 60®, and when the bhrometer stands at 30 
inches, weigh 29'72 grains. 

Of the 302 cubic inches of oxigen gas consumed, 208 
went to the formation of carbonic acid; The remaining 
94 cubic inches must have gone to the formation of water, 
and they must have combined with a quantity of hidrogen, 
which, if in the gaseous form, would have amounted to 
188 cubic inches. Therefore, 100 cubic inches of olefiant 
gas are composed of the carbon in 208 cubic inches of car¬ 
bonic acid, and a quanlity of hidrogen equivalent to IBS 
cubic inches. 

Now, the carbon in 208 inches of carbonic acid 
weighs _ - , 26*98 grains* 

108 inches of hidrogen gas weigh - 4*80 

Total, 31*78 

Weight of the olefiant gas, - 29*72 

Surplus, - 2*06 

Thus the weight of fhc constituents found by analysis 
exceed that of the olefiant gas by about -/yth part;—a clear 
proof, that olefiant gas contains no oxigen. The science of 
chemistry, in its present state, admits of no stronger proof, 
than what we have now given. 

(t follows from the preceding analysis, that olefiant gas ii 
composed of about 

Carbon, - - 85 
Hidrogen . - 15 

100 

Mr. Dalton considers it as composed of an atom of 
carbon and an atom of hidrogen. This comes tolerably 
near to the preceding analysis, if we suppose the weight of 
an atom of carbon 4.5, and that of an atom of hidrogen 1. 
For 85 is to 15 very nearly as 4*5 is to 0*8. 

Olefiant 6* There is a curious expel iment, made by Cruidc- 

detonated with gjiank, aud afterward repeated by BerthoJlet, which I 

^en;htoft>xi- thought it vvocth Avhile to verify. When olefiant gas is 
• mixed with less than its bulk of oxigen, and the mixture is 
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fired by electricity., a quanlity of charcoal precipitates, and 
the bulk of tlie]residiie after the detonation ii> much greater 
than before. The folldwing table exhibits the result of my 
experiments in this way : 



Measures of 
olefiant gas. 

w 

Measures of 
oxigen. 

Residue af. 
ter cutnbus. 
tion. 

i)o. washed 
in lime wa¬ 
ter. 

o 

V 

— =3 ^ 

•••H ■ 

B as 

Residue. 

1 

39-5 

28*5 

100 

94-5 

37 

*121 5 

2 

40 

30 

110 




3 

40 

30 

110 




4 

40 

29 

_ 

110 


• 

_ 


In each of these experiments, a quantity of charcoal Charcoal 
was precipitated. It remained Jong suspended in the gaseous 
residue, quite dry, and made its escci|ic into the air, if the 
detonating tube was turned up. I attempted to ascertain 
the weight of this charcoal, but was not suceessful. Itwac 
necessary, in order to collect it on the filler, to moisten it 
in the first place; and it was found impossible to dissipate 
the whole of the water, without altering the filter. Hence 
it was always a great deal too heavy, never weighing loss 
than -^Ih of a grain. 

From the preceding table we easily deduce the following: 



Pure olefiant 
gas. 

u 

hO 

‘S 

o 

1- * 

Sd 

Azotic gas. 

Total. 

Carbonic a- 

cid formed. 

• 

Residue. 

1 

33*2 

26'64 

8-16 

68 

5 

94-6 

2 

33-6 

27% 

8-42 

70 



3 

33-6 

27-98 

8 42 

70 



4 

33-0 

27-08 

8-32 

69 

• 

* 




33^ 


ON OXICARBUKETTED HIDROGEN. 


In the first experiment, 5.5 measures of oxigen gas went 
to the formation of carbonic acid, and 3'74 were found un- 
cotnbined, after the explosion, by the test of nitrous gas. 

Nfw iiiflam- Hence it follows, that 17*4 measures of oxigen gas, com- 
billed with 3.3-2 mca‘?uros of olefiant gas deprived of a por¬ 
tion of its carbon, and formed a new intlammablc gas, 
amounting to 82*7 measures in bulk, or'Almost double the 
bulk of the two g.isses that went to form it. 

Tkib examined. The now inllaitimablc gas being examined by a new mix¬ 
ture with oxigen gas, and a new detonation, was found to 
consume 73 per cent of oxigen gas, and to form 55 per 
cult of catbuiiic acid. 

Hcrire the 82*7 measures would have formed - 45*5 

Hut 33*2 measures of olefiant gas would have formed 69*0 

Ditiercnce, 23*5 
From this it would seem, that about of tlic carbon 
removed by the first explosion is converted into caibonic 
arid, w hill" ^ths precipitate in the state of a black powder. 

33*2 cubic inches of olefiant gas weigh 9*87 grains. 
The carbon in 23*5 cubic inches of carbonic 
acid weighs - -- -- -- -- 3*05 


Residue, 6*82 

17.4 cubic inches of oxigen weigh - - 5*31 

Ilencce the weight r S2»7 cubic inches of 

the new gas canm'i . - - - - 12*13 

Hence lOf) cubic u ■ of it would w'eigh 14*6C grains, 
And }l.s speeitjc‘JTiavity laenot exceed 0*4808. 

This is on the most unfavourable supposition, that no 
water whate-cr is formed during the first combustion.' If 
water be forined, it is otniously lighter than we have made 
it. It is cleai, therefore, that this new-formed gas, to which 
the name of o^icarburetted hidrogen may with propriety 
be given, is quite dillerent from canonic oxide gas, the 
specific gravity of which is 0*956, dr almost double of our 
new gas. 


9*87 
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9‘S7 grains of olcfuntgas are co'nposod of 1*49 hi(lr%ett. 

8*38 carbon. 


Hence oiir oxicarbnrcttod hidrogen gas is 
composed of 


0*87 

Its composition. 

1*49 hidrogen. 

5*33 carbon. 

5*31 oxigen. 


12*13 

or per cent of carbon 43*9 
oxigen - 43*3 

hjilrogcri 12*3 


100-0 

It is not improbable, that ihi*. oxioarburctlcd hidrogen 
gas is composed of an atom of carbon, an atom of oxigen, 
and an atom of hidrogen. If this supposition be nell- 
founded, the proportion of oxigen must exceed, a Httla 
what we have obtained by our analysis. This would pro¬ 
bably have been the case, if we had founded our analysis 
upon any of the succeeding experiments, rather than the 
first of the preceding table. 

The preceding experiments, I flatter myself, entitle us to Conclusionf. 
conclude, that jfzeo gaseous compounds of hidrogen and carbon 
exist. To the first wc may give the usual name of car- 
buretted hidrogen ; to the second the name of supcrcarbu- 
retted hidrogen, as it eoniaitis very nearly twice as much 
carbon as the first gas docs. There exists also a gas'^ous 
compound, consisting of oxigen, carbon, and hidrogen; 
but it differs in its properties from all other inflammable 
gasses hitherto examined. The reason w’hy the inflammable 
gasses from vegetable and animal substances differ so much 
from each other is, that they usually hold an oifin solution, 
and are mixed with variable quantities of carbonic oxide 
gas. 


n.*On 
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On a nets Compound resulting from the Union of Benzoic 
Add tsuUh Camphor, In a Letter from F. R. Gowar, 
Esq, 

To Mr. NIC1I0LS0.\’. 

SIR, 

O’ 

OlIOULD the following communication prove worthy of 
insertion in your Joiunal, it will give me great satisfaction, 
if 1 find, that 1 can tend in the least to the advancement of 
chemical hnowledgc, by the relation of a few cxpciiments 
Nt-woleae; rioub and observations on a new oleagiuOMs compound.—-The ex- 
wtjinpouiid periments A\!uch I particularly wish to submit to your cou- 
fcick ration are to illustrate the formation of this substance, 
v.huh T have recently piodneed from certain admixtures of 
benzoic acid, camp'ior, alcohol, and ivater; and which may 
also be produced in a similar manner from the sulphuric 
and nitric ajthcis, when substituted for alcohol. 

Ry maivlng soluiious of b.iizolc acid and camphor itt 
either of these solvents, I tr«und, that, on the addition of a 
1 iDoiis (u^rmi^e quantity of vvatci, no precipitaiion of the acid or 
ilu .uiuiti'o!’tir <^^mp'ior was produ'od, but .iti oleaginous compound was 
wjfci 1 . 1 (' • formeci. Tliio seeirs to present an anomaly inconsi'-tent 
tdiapiMiKaut .1 . inasmuch as it proves, that water doe.s not 

ac I primarily in causing a precipitation of thc.se bodies, 
eith^’r fioai dlcohol or tetheis, a circumstance, which a pri¬ 
ori would not have bacti expected; but causes rather the 
foimation of a uiple compound, the piodvic tioii of which 
«s increased in tin inveise ratio'to the purity of the alcohol 
employed.— Fi’f m this prolimiuary sketch, it appears, that 
watiT becomes uecesKsary In the latio of the purity of the 
alcohol; or to'peak genei'alli, that any given quantity of 
common spirit of v'ine would require one part, while alco« 
hoi of the scpcific gravity of 0*800 would lequire double to 
effect the same end. 

This compound The ternary compound, however, resulting from any one 

a bcMzoatcot jjjese fluids, viz. alcohol or a^tliers, consists of benzoic 
samphor, ’ ^ 

add and camphor, which are brought into union, and pre* 

servad 


l)Hf Kin of 
7' 1. id 
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served in this state, through the medium of either of the ^ 
above«mcntioued solvents: therefore the union of these two 
bodies furnishes a vefy good illustration of the old ehomical 
law :—Corpora non agunty nistsini sotnta.'* But, how¬ 
ever, this axiom has now become obsolete, and icndcred 
totally inconsistent as to its general application, from our 
present and m^re refined laws of cheinica.1 afhaity; yet, 
xicvertholess, I think it may be considered in the present 
combi[\,ation as one fully applicable, because it illustratos 
the formation of the compound. Indeed, I shall have '"^hich will not 
occasion to show, by the following experiment, that, if the 
connecting medium or solvent of these two bodies be do-l^rs^c-propor- 
stroyed by increasing the quantity of water, a subsequent 
diiniuution of power of that medium as a solvent must inevit¬ 
ably result; and the benzoic atid will be precipilated in 
crystals, while the camphor, the remaining ^constituent, will 
rise to the surface of the (laid. 

Experiment 1.—Twenty grains of benzoic add, and the T^rp, i—Pen- 
same quantity of camphor, were mixed in half ounce 
alcohol, which readily dissolved them without the least-oUi-a i,i aU-o- 
change; but immediately on tlie addition of the same 
tity of water, the substance in question was produced, ac¬ 
companied with a sensible cvolulum of caloiic. This pro- 
ducfion of heat, however, must be well known to depend 
on the poweiful attraction, which the alcohol and wafer 
mutually exott to enter into chemical combination; and 
may be said to depend, according to Berthollct, on the 
condensution of volume 

On allowing this solution to remain quiet, it gradually Tlip fluid sepa* 
separated into twp strata; the uppermost of which was a 
fpkitiioils solution of a pale yellow colour : and the lower 
one was the new combination. 

The projicrtics of the upper stratum are as follows : ItProiierties of 
was of a pale yellow colour: (owing, no dobbt, to a qu4n-^*'^ upper, 
tity qff resin, which the acid contained, for if the acid bo 
perfectly pure, both the oleaginous compound, and the So¬ 
lution above it, are perfectly transparent.) It was acid, 0 
and when exposed to a gentle heat in g retort, a-spirituous 
solution, containing a quantity of camphor, come over, 

♦ BertlioUet, Chem. Stat. v. i. 

Voi. XXVlll. Supi’LBML.Nx. Z * Srhich 
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t^ic Jow'or. 


which was Separated in small flakes on the addition of water; 
while the arid remained in the retort^ and precipitated on 
cooling in a crystallized state. 

Properties of the lower stratum, or oleaginous com- 
pound,-—It was of a bright yellow colour, depending, as I 
have before remarked, on a quantity of resin, which tho 
acid conlained. It is strongly acid, and has a pleasant aro¬ 
matic smell. When a few drops wen? put upon a spatula, 
and exposed to the heat of about 250", it was rapidly vola- 
talized ; and on taking it away, the remaining portion crys- 
talized upon the spatula, like rays diverging from a centre. 
These crystals were dissolved in alcohol, which then red¬ 
dened vegetable bines. When this peculiar compound was 
immersed in cold water, it was immediately decomposed, the 
alcohol entered into chemical cumbination with the water; 
the benzoic ac^ was precipitated in small shining crystals, 
and the camphor remained on the surface of the fluid. This 
then is sufficiently evident, to elucidate that water, although 
necessary to its formation, will not preserve it when formed, 
without the necessaiy admixture of a definite quantity of 
alcohol. 

Boiling water leadily dissolves it, and precipitates on 
cooling about igths of the acid, in small flaky crystals; 
while the camphor is principally separated, and rises to the 
surface of the fluid, leaving, however, a small portion in 
solution. It is very soluble in alcohol, and, if dissolved in 
sufficient quantity, may be recondensed into the original 
componnd. When mixed with a solution of the sub- 
carbonate of potash it was decomposed, a benzoate of pot¬ 
ash was formed, and a quantity of carbonic acid gas was 
evolved; while the camphor, the other constituent!^ wa« 
liberated, and floated on the surface of the fluid. In order, 
therefore, to obtain a quantity of the benzoic acid in a pure 
the camphor was separated from this sointipn bf 
passing it through a filter, and obtaining the solution of 
benzoate of potash in the receiver. ‘To a portion of the 
solution thus collected, sulphuric acid was added to satura- 
tion, which, from Its greater affinity, formed a sulphate of 
potash, to tbd exclusion of the benzoic acid, both of which, 
honevcrj were mechanicjiliy combined, and formed a white 

precipitate: 
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precipitate: this precipitate was afterwards thrown on • 
a filter, and washed with a weak solution of alcohol 
in water. After passing through the fiUei, and remain, 
iiig some time, crystals of the acid were formed. W'heu to 
another portion of the same solution (benzoate of pota*^!!) 
heated, sulphuric acid was added, a very peculiar change 
ensned, viz. the benzoic acid was immediately precipitated 
ill beautiful flaky crystals, and left the sulphale of potash 
in solution. 

Expert trying how much benzoic acid' and c 2 Lm-Exp None 

phifr was necessary to the formation of this compound, I c‘'m- 

^ ’ p uiul produc- 

fouiid, that from the following proportions none of the od wiun too 

oleaginous substance was produced. jnuLiiof the 

Benzoic acid gr. xx, camphor gr. xx, alcohol an ounce, prekcni. 
water the same. It will appear from this experiment, that 
the combination is only produced, wheiu the substances 
which are necessary to its formation are in a certain ratio 
with respect to the quantity and purity of the alcohol em¬ 
ployed ; for it seems, that when they are so much diluted 
with alcohol and water, the aflinily of the benzoic acid for 
the camphor is counteracted by the superior attraction of the 
alcohol for this body; and thus the benzoic acid and cam. 
phor are preserved in solution, without being able to exert 
their mutual affinities to produce the new combination. 

In repeating these experiments in larger proportions, 1 Crystals 
observed some crystals, varying from half an inch to an 
inch in length, were formed (on standing for several hours) 
in the fluid above the oleaginous compound, and which I 
thought, from their magnitude, were composed of benzoic 
acid and camphor. It may also be proper to remark, that 
crystSls are formed in the oleaginous substance, but much 
inferior in their magnitude to those which are found in the 
supernatant stratum. ^ 

Examination and properties of the crystals .—They were Their proper 
of an irregular, qblong, and flat shape; acid, partially 
soluble in cold water, but perfectly so at the temperature 
of When dissolved in a solution of the subcarbonate 

of potash, a quantity of carbonic acid gas was evolved; but 
no camphor was separated. When dissolved in alcohol, 
they gave to it acid properties; and on the addition of wa. 

Z 2 * • ter, 
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ter, a small quantity of benzoic acid was separated. Tlii» 
seemed a scc^^nd confirmation, that camphor did not enter 
into their composition. From this examination, howerer, 
1 think it is extremely probable; especially since we find 
the larger crystals are formed in the upper stratum, that 
camphor docs enter into their composition but that their 
increased magnitude is owing to the reciprocal union of the 
alcohol and water in combination with the benzoic acid. 

Fiom the two above-mentioned experiments we learn, 
that water is only essential to the production of the com¬ 
pound, inasmuch as it combines in definite ratios with'4he 
alcohol, and therefoic acts as a condensing agent, whereby 
the pm tides of the acid and carniihor arc brought neater 
together : while they in their nascent state (if I may be al¬ 
lowed the expression,) preserve their attractive quantities 
of alcohol, by which they are enabled, from their natural 
affinities, to enter into absolute union, and thus effect the 
formation of the oleaginous compound ; or what may be 
more properly denominated a benzoate of camphor and 
alcohol. 

Jt must be sufficiently obvious, from what has been above 
stated, that alcohol acts a very material part in the pro¬ 
duction of this compound ; 1 therefore was induced to try, 
from their analogous power as solvents for these bodies, the 
effects of the sulphuric and nitric ethers. 

Exper. 3.->-Twenty grains of benzoic acid, and the same 
quantity of camphor, were dissolved in half an ounce of 
sulphuric ether. To thi.s solution the same proportion of 
distilled water was added, which produced at first a gciie« 
ral turbidness; but the ecther, from its not possessing much 
affinity for water, together with its superior levity, s#oa 
separated, and occupied the upper stratum, which on agi¬ 
tation had ah oleaginous appearance. The result of this 
combip.i^on, however, seems nothing more than a separa¬ 
tion of the ether By the mechanical admix.turo of water; the 
oleaginous appearance produced on i. ;itation being caused 
by the mutual aud equal repulsioh of ifxeir particles, which 
thup gnes Ihe spherical appearanceto the compound. The 
density of this'compound may be increased by augmenting 
the prv^poitioas of beiuoic add and camphor. Its prini-i- 
* pal 
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pal properties are its specific levity, the retention of its 
oleaginous appearance in hot water, and finally its total dc» * 
composition in cold water. ^ 

Exper. 4.—The same proportions of benzoic acid and 4—Nitric 

camphor were dissolved in half an ounce of nitric ether: 
the colour in this combination, however, soon changed to 
a reddish broiln, and. a quantity of an oleaginous snbi<tanco 
of the same colour was produced, without the admixture of 
any water. It is probable, I think, that the colour in this 
combination was produced from the action of the ether on a 
quantity of resinous matter in the acid. From a subsequent 
experiment, however, precisely m the same proportion, 
there was scarcely any of this compound produced ; but on 
the addition of half an ounce of uater there was a copious 
production of it, which gravitated to the bottom of the 
phial. Afler standing for several hours, a number of crys¬ 
tals had formed within it, and it had become much denser, 
and resembled in appearance molted phosphorus. Thus \vc 
see that water%rea(ly fa<ilita(cs the formation ,of the com- 
])OMnd, and also tausi s by dilution the siibseipieiit forma¬ 
tion of crystals. When these two exjieihuenls were re¬ 
peated with a purer acid, in the same propoi tiona, analo- 
gous results were produced; but the compounds were of a 
pale white colour; and thus, f think, proving satisfac¬ 
torily, that the colour in the former experiments was own¬ 
ing to the impurity of the acid. The general propeities of 
this compound aie its greater specific gravity; its spon¬ 
taneous formation without water, and its imuicdiate pro¬ 
duction on the admixture of this fluid ; together with tlia 
resulting formation of crystals, which 1 suppose are pro¬ 
duced in the latio to the power of dilution. It is acid, 
and also preserves its oleaginous appearance in either hot 
or cold water, and is piitly dissolved. If, however, it be 
put into toojarge>a quantity of eithei, it is extremely'pro¬ 
bable that it will be dissolved or dccont{)osed ; because the 
power of attraction, which wTl preserve it in a small 
quantity, w dl be totally annihilated by a greater. ^ 

, Thus after observing the peculiar combinations of benzoic 
ftdd and camphor with alcohol and ethcas, 1 was induced 

fai tlier 
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farther to make a series of experiments on the different tege- 
table, animal, and tninhral acids, in order to observe whe* 
thcr any oth^l acid or acids were capable of effecting a simi« 
lar combiiiatioii: as tliore seemed from analogyjust grounds 
to si'ppo-ic, that any other mild vegetable acid would pro¬ 
duce an analogous compound, when treated in a simitar 


E' ’'Cnmrnt'! 
with cani|>hor 
anvt iiThi r and; 

jd of the 
b.-11/uic 


ExPERIMT NTS. 

5. Oxdlicacidgr- xx, camphorgr. xx, alcohol|'’s, water ^ss. 

6. Tartaric acid 

7. Eoracic acid ------- 

8. Citric acid -- 

9. Camphoric dcul 

lU. Succinic acid ------- 

11. Alcohol ^ss, caniph. gr. XX, l.acfic acid water 3 ii. 

12 . 

13. 

14. 

lb. 

16. ^ 


Formic and 5“ 
Aceucacid 
Pi iissic acidifr - 
Phosphoric acid 
Mniiatic acid 


N ne of them 
prodi c<*d bin U 
a. <\>iniiouiiii. 


17. - - - Sulphuric acid 

18. - - - Nitric acid* _ - - 

From all these experiments, however, not one of the 

acids was capable of producing the substance in question ; 
but on the contrary caused in some instances the precipita¬ 
tion of the camphor previous to the addition of water. 
Benzoic acid, therefore, may be considered as exerting a 
very peculiar attraction to enter into combination with cam¬ 
phor, when assisted by the cooperative power of alcohol 
or etherIt is extremely probable, that the incapability of 
the above mentioned acids of forming compounds with cam* 
phor may arise in general from their being stronger acids, 


^ Although nitric acid in this combination was incapable of pro¬ 
ducing an oily compound, yet in its undiluted state it readily dis¬ 
solves camphor, forming that substence winch has been impioperly 
termed the oil of camphor, and which in my humble opinion bet¬ 
ter deserves the appellation of nitrate of camphor; since it would 
do away the ambiguous and iinscientihc term of the foimer, and 
convey, I trust, a better expression of its composition. 

so 
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•o as from their superior acid property totally to destroy 
that attraction which the alcohol exerts for the camphor; 4 
and thus, by altering the properties of the alcohol, destroy 
the eh'cet of combination. 

The readiness with which the oleaginous substance may he 
formed when benzoic acid is Hsed may probably depend on 
the three folliAviug causes. 1st, That the benzoic acid ria. 
turally possesses a strong attraction to combine with cam¬ 
phor. 2ndly, That its attraction for alcohol is greater than 
that of any other acid. And 3dly, Through the medium of 
the alcohol, it is brought into actual combination with the 
camphor, so as to produce the oleaginous compound, or 
benzoate of camphor and alcohol. From these three causes Thi-ory^'f tl»p 
1 shall ofter the following theory of its formation As water 
is the principal agent in the production of this compound, 
it becomes necessary to consider ils specific action in pro¬ 
ducing it; and first to consider its powTr as a solvent.— 
jt must be well known, that water can only dissolve about 
part of benzoic acid; and from some recentj experiments, 
which 1 have lately made on the solubility of camphor in 
distilled water, 1 find, that only a grain of this substance is 
soluble in two ounces, or 1624 troy grains; from which I 
infer its very slight power as a solvent for cither of these 
bodies. It becomes, therefore, extremely probable, that 
Ibc water exerts almost the whole of itn athnity to enter into 
chemical combination with the alcohol, which we know 
from dilation would render it less capable of holding these 
bodies in solution. Thus it is reasonable to eX]}ectij that a 
quantity of benzoic acid and camphor will be leparaled 
from the alcohol, in proportion to the quantity of water 
atlded ; is it not, therefore, probable, that they,|(a& 1 have 
, before remarked) at the instant of their sQparation, pre. 
serve their attractive quantities of alcohol, throngh the 
medium of which they are enabled to unita; and thus finally 
effect the production of the oleaginous compeund ? 

I cannot, however, conclude this communication with¬ 
out entreating my reader to excuse the unfinished manner in. 
which I have ottered these few experimental facts and obser- 
yatiuns, from believing the relation of ^em may probably 
be the means of exciting some gentleman to examine the 

6 subject 
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ANALYSIS OF OLlBANtTM. 

subject wUb more accuracy and precision, so as, I trust*, 
to confirm in a more satisfactory manner the experiments, 
whiLh T have'ventured to bring forward, and achieve the 
principal object of tlie communication. 

I am, mi, 

Your humble Servant, 

S, B. IT. F- R. GOWAR. 

I\farc!i23, 1811. 


IJT. 

Cowpara/ix^e Anahjsh of Gum-Kc'-in^: Ihj Mr. IIcnry 
Braconnot, P/ofe.ssoroJ Natural llifitory, 

(ConduclGilfi orn p. 237.) 

i 

Art V. Analysis of Ohhuuum. 

§ I. ^LJ^LIBANUM i<? difficultly molted; and when kindled 
by the flame of a candle continues to burn of itself, leaving 
white a»hes. 

Twenty gram. [30S‘8 grs.] distilled with water yielded 
about 1 gram. [IS* 1"] grs j of volatde oil, of a ]tale lemon 
colour, and the smell of vi hioli is not unlike that of lemons. 

A similar quantity distilled with the naked fire gave a 
very large quantity of a brown empyreumatic oil, and an 
acid watery liquid in no great abundance. These products 
did not give any perceptible indications of ammonia on the 
addition of Hmc; but on bringing a little muriatic acid near 

ft 

the mixture some slight white fumes were visible, which 
appear to iiulicate the presence of volatile alkali. In the 
retoi t rcijp,inod a compact coal, weighing 2’5 gram. [38'0 
grs.] which left after incineration 55 cent, [8*5 grs.] of 
ashc'', composed of 5 cent. [O'?? of a gr.] of potash 
partly' saturated with sulphuric, muriatic, and earbonie 
acids; 6 cent. [0 93 of a gr.] of phosphate of Jime; and 
44 cent. [8*8 grs.] of carbonate of lime. 

§ II. A. 25 gram. [38(1 grs.] of pow'dered olibanom 
wrere heated with a sufficient quantity of alcohol, and fih. 
tered. Oh the filter remained a pretty copious whitish sub, 

stano* 
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stance, which, bein^ well wabhed with alcohol and dried, « 
weighed 9 gram. j^l39 grs.] 

B. This matter insoluble in alcohol was dissolved in cUs. 

boiling water, with the exception of a soft graj<ish 

stance, of a gummy appearance, and weighing when dry 
1-3 gram. ['20 grs,]. This burned wnth lUine; and wiien 
treated with nitric\cid, produced a greenish re.siniforin sub¬ 
stance j which may lead us to suspect, that some resin had 
escaped the action of the alcohol, thongli J look gieat caie 
to wash the residuum with boiling spirit of w me. 

C. The aqueous solution f/t), after being filtered, Gum. 
yielded by evaporation 7 5 gram. [116 Sgis.J of a gum, of 
whuli the following an; the projWities 

J. This gum, whieh was consideied as extractive matter Its properties, 
by the older chemists, tlioiigli ii has by no means (he ap¬ 
pearance of it, has a yiHov, ish ti.insparene)«^ and a flat 
taste. 

2. It dissolves easily in water, without leaving an^ resi¬ 
duum. 

3. Kxposed to the 1. • i( burns v, ilh but little llame, and 
loaves white aslie*', formed m great pait of carbonate of 
lime. 

4. Its aqueous solution docs not redden infusion of litmus, 

6. Oxalate of potash forms a jnei ipita.(e in the solution, 

b Acetate of lead produces in it no veiy apparent 

change ; but the nitrate, und more espi f<>illy the subact tate 
of lead and the nitrate of mercury occa'-ion in it very 
copiou«, thick, white precipitates, completely soluble iu 
di it I led tiiiegar. 

7. The decoction of galls precipitates the solution of 
gum of obbanum, but not that of the gum of myrrh. 

ft. Lime*liter in excess does not affect its transparency, 
even after standing sonic time. ^ 

9. This gum i« carbonized by sulphuric acid, but does not 
emit acetiC' vapours on beating the mixture. What then 
is it, that neutralizes the lime in this gum? I had a suspu 
cion of benzoic and, but this requires to be confirmed. 

10. The glim of olibanutn heated with nitric lieat lets fall, 
particularly on cooling, a pretty large quantity of very 
white powder, giauular as if crystalline. On conliutiinff 

• tl& 
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the CTaporation to dryness, a residuum was obtained, which, 
when well washed and dried, furnished mucous acid, 
amounting to a third of the weight of the gum employed. 
The waters of clutriation contained oxalic and malic acid, 
but in small quantity. 

D. The alcoholic solution (^i), Cfraporated to dryness, 
yielded 1 i gram. [216'2 grs.] of resin ; whence it follows, 
that there was a loss of 2 gram, [30*88 grs.^, which I 
ascribe in great part to the volatile oil. 

1. The resin of olibaniim is of a reddish yellow colour; 
it easily ciaiks on cooling, becomes very brittle, has no 
perceptible taste, is electric when rubbed, and a good deal 
resembles common resin. 

2. li softens in boiling water, but it requires a greater 
heat to ipclt it. Exposed to llame, if burns, and emits a 
smell thatis*not unpleasant. 

3. This resiii, heated with a solution of caustic potash, 
and evaporated to diyness, left a residuum not very solu¬ 
ble, which, after being well v\ ashed, was difl'usible in boil¬ 
ing uatcr, producing an emulsion. Common resin unites 
much more readily with alkalis 

4. Sulphuric 

• Ke^inous substanci". have never yet been examined with the 
inmutene'.si and attention they deseive, as appears from the tiw* 
faett> collected respecting their cheinw^al pioperties, and even ot 
these several are inaccuiate. Many even suppose, that alkalis 
have no action on lesins, as a trial ot winch J made the following 
expeiimcntst 

Into a cold and very weak solution of potash I put common 
resm powdeied, by a little at a time ’’J he result was a complete^ 
soapy solution, which became thick and ropy like the white of an 
egg. 7'he weakest acids occasioned in it a copious white sediment 
Alkalis and luuti.il salts do the same, m consequence ol then 
grealei albnity loi water. A laige quantity of common water too 
decomposes this soap, and the piecipitate it occasions is but partly 
scihible in ah ohol. Tiie pait that leluseb to dissolve in it still con¬ 
tains a gieat deal of lesiii united with lune. 

If muriate ol lime be added to ihi-) resinous soap, the mixture 
thickens into a whitish mass resembling pap, consisting of resin 
and lime. , 

All metallic solutions completely decon|||K>se the soap of lesin, 
and several of the piecipitates Urns toimed may be employed in 
painting. 


Fifty 
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4 . Sulphdric acid dibsoltes the min of olibanam v^khout * 
heat, forming a red solution, from which water throws 
down a white precipitate. If it be heated some time, water 
separates from it a black msin, soluble in nitric acid; 
which by evaporation converts it into a brown residuum of 

an astringent tasti|inited with bitterness, and the aqueous 
Solution of which precipitates gelatine, but not sulphate of 
iron. 

5. If the resin be treated to dryness with eight paits of ('m.vf 'ted hy 
of nitric acid at 38®, it is almost wholly converted into the 
rcsiniform matter, the [iroperties of whTch I have already ^uKumicr 
made known. The waters of olatriation, which contained 

no oxalic acid, yielded by evaporation a residuum, which, 
when heated afresh with nitric acid, atforded none of the 
tanning matter dis^^overed by Mr. Hatchett; but a bitter, 
soluble substance, partly precipitated on cooling from its 
solution in boiling watci, soluble also in alcohol, and pro* 
during precipitates in several metallic solutions. 

This substance ap))eared to me to possess properties anJi- 
logoiis to those of what 1 have termed resiooamcr, but it 
clitl'ers from it in tlie stability and proportion of Its elements. 

Aht- VI. Anidysh of Gum ^Immumacum. 

^ 1. Gnra ainmoniacum, exposed to a heat not sufficient Actum of luai 
to decompose it, softens easily, and loses 6 per cent of its 
weight. 

Twenty-five gram. [386 grs.] distilled with a naked fire 
yielded 12 gram. [183*3 grs.] of liquid, the greater part of 

Fifty gram [772 grs] of resin, heated to saturation with solu¬ 
tion of potash, dissolved entirely j and by eva|K>ration were ob¬ 
tained 69 gram. [1065 grs ] of solid resmons soap, dry at a low ^ 
temperature, of a brown colour, and which 1 found to be per¬ 
fectly similar to Starkey’s soap. Baume and I.egentire therefore Surkcy*>- soap 
had reason to presume, that only the thick and lesinous pait of 
oil of turpentine could reall) combine with potash , for this 
alkali acts on volatile oil only by piomotuig its conversion into 
rcbiu to unite with it afterwaid. 

Volatile alkali, diluted with a great deal ofVater, also combinen 
with resin very leadd^ancl quickly reduces it to the saponaceous 
state Tins ccnnpoiJiP^diluted with water acquires alter a time the 
tbickncss of starch. • • 

' which 
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which was a brown empyreumafic oil. This product emitted 
a smell of Tolatile alkali on the admixture of lime. In the 
retort was left a coal, weighing 7*5 gram. [115*8 grs.], 
which after incineration left 3*2 gram. [49'4 grs.] of ashes 
mixed with gravel. From these wealc nitric acid extracted 
1 5 dec. [2'3 grs.] of phosphate of limp, and 3 dec. [4'6 
grs ] of carbonate of lime. 

§ II. (j-1) T boiled 25 gram. [386 grs.] of powdered am- 
moiacum with a suflicient quantity of alcohol at 36* 
[sp. gr. 0*837]. The solution filtered boiling let fall 
nothing on cooling. A white substance remained on tha 
filter, which, after being washed with alcohol and dried, 
weighed 5*8 gram. [89*5 grs ]. > 

This substance, being heated with water, dissolved in 
it in gieat part. The solution, being strained through fine 
linen, left a grayish substance, soft and as it were glutinous, 
insoluble both in water and spirit of wine, black after it 
was dried, and then weighing 1-1 gram. [17 grs.]. It 
burned more easily than a gum, and was reduced to gray 
ashes. Treated with mine acid it gave a yellow' colour, 
and dil'ordcd a little oxalic acid. 

6'. The acjiicous solution (/J) yielded on evaporation 
4 6 gram. [71 grs,] of gniti. 

1. This gnm was transparent, of a reddish yellow colour, 
and a slightly bitter taste, somewhat biittlc, and dtied 
easily in comparison with other gums. 

2. It horned without any apparent flame, leaving some 
white ashes, which dissolved in acids with eflervescencc. 

3. Water dissolved it cntirel)^ ; and the solution could 
barely be said to redden infusion of litmus. 

4. It was piecipitated entirely from its solutions by the 


subacctato of lead; but not at all by acetate, or the nu 
frate of loud or of mercury. The latter merely rendered 
the solution milky. ' 

5. Lime-water in excess does not render the solntion of 
this gum at all tuibid, therefore it contains no phosphoric 
acid ; yet its ashes yield a little phosphate. Hence I coiu 
ccive phosphorus exists in this gum in|a$tatb of combina* 
nation with the other elements that coiflpk it. 


6. Oxalat* 
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f. Oxalate of ammonia throws down from the solution a 
precipitate of oxalate of limC) bat I do not know by what 
acid the lime is neutralized in the giims^< 

7. Decoction of galls detects nothing tii it. 

8. This gum, treated with the nitric acid of the shops, 
yielded nearly the|Same products as that of olibanum; that 
is, a large quantity of mucous acid, some oxalic acid, and 
a very little malic acid. 

D. The alcoholic solution (^4) being evaporated to dry- Re^n. 
ness, yielded 17*5 gram. [270 grs.] of a resin, which ex- 
hiliited the following chai actors. 

1. It was of a reddish yellow, transparent, brittle as Its properuc*. 
•w^ax at a low temperature, having a wavy and shining 
fracture, receiving a slight impression from the nail, and 

readily growing soft in the mouth or between the fingers. 

It had no sensible taste : its smell was the same as that of 
ammoniacum itself. Fiiction did not render it electric. 

2. This resin, like wax, melts at 43° [129*^ F.].^ At a 
higher temperature it swells up considerably, emits a pecu¬ 
liar smell, and leaves a light, spongy^, bulky coal. 

3. This resin easily combines withalkalis, eveu cold; and 
the results arc saponaceous compounds of considciabie 
bitterness +. 

4. Sulphuric acid readily dissolves the rosin of ammonia- 
rum, particularly with a gentle heat. Water decomposes 
this solution. If it be heated more, the result is a hidro- 
guretted coal; which, after being washed, dissolves iu 
nitric acid, and yields by evaporation an astringent sub¬ 
stance, which gives a brown precipitate with ising;.<’i8. 

5. Nitric acid heated on the resin at first produced only Tr<-at(‘d 
some white vapours : but at length the red fumes appeared 

on a sudden with great vehemence. The product was a 

■* Mr. Vauquclui, who has made known the e\rblv.'nce of phos¬ 
phate of lime 111 the ashes of gum ai^nc and gum tiagacanlh. 
supposes the lime in these gums is salinated la gieat part by the 
acetic acid. 

t The soap or saponule of common resin iuis likewise a decidedly 
bitter taste, winch seems to me to indicate in these resinous com¬ 
pounds cflicdcious^lPopeities, that deserve the attention of the 
observing phjsitiaa. 


jelhjw 
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yellow resiniform substance, which dissolved during the 
process. On evaporating to dryness I obtained a resiiioa. 
mer substance of a very pure yellow, fusible at a gentle 
heat, uniting with alkalis, soluble in alcohol and in boil¬ 
ing water, and falling down in part from the latter on 
cooling ; soluble in part too in a large^ quantity of cold 
water, and communicating to its solutions a very ftne yellow 
colour, which adheres very tenaciously to the fingers, and 
is easily fixed on wool and silk, giving them a fine lustre 
unalterable by oximuriatic acid, and even by weak alkalis : 
consequently there is nolhing that can be compared with it 
for permanence among the majority of dyeing drugs, I 
may add too, that this yellow appears tome to meiit the 
preference before others iii point of cheapness, considering 
the small quantity of it required. 

This suhstcncc, mixed uith gum, might yield a more 
pure and permanent yellow than gamboge. 

Fioin this examination of gum ainmoniacum it follows, 
that 100 parts arc composed uf 

Gum - - - 18*4 

Resin - _ - 70 

Glutinifurm matter 4’4 
Water - - - 6 

Loss .... 1*2 


100 


IV. 

On the Mechanism of Respiration in Fishes: hy 
Mr. C, Duro^ril, Professor at the Medical School^ Sfc. * 

In these papers 1 intend to explain some ideas respecting 
the act of respiration in fishes ; to demonstrate, that the 
mechanism by which water is drawn into the mouths of 
these animals is precisely similar to that of the respiration of 
some reptiles; and that, in consequence of this.»mi>de of 
respiration, the seat and perception of the organ of smell 

* Mag, Kncytlop. Nov. 1807, p. 35. Head to the Institute 
Aut,ust the lOt'i. 

in 
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in fishes are altogether diiTerent from what they are in other 
vertebrate animals. * 

In the manimalia andbirds the whole of the venous blood Rcsjnration of 
is under the necessity of coming to place itself in contact as 
it were with the air, that penetrates their lungs. These 
organs are enclosed, and capable of expanding, in the 
thorax; a cavity^ the bony sides of which ate capable of 
various motions, and particularly of those that tend to 
increase or diminish its diameters. 

In the mammalia the thorax appears particulaily intended of the 
to protect the principal organs of the circulationand 
dctciiniue the motions necessary to respiiation. In ail 
other vetebrate animals, that have lunss, these parts are 
contained in a less determinate space, with the organs of 
digestion and other viscera. 

The ribs, or bony hoops, that surround this cavity, arc Acting c.ni<;rs 
evidently levers, that mechanically produce the expansion 
or contraction of the s[>ace surrounding the lungs. The 
powers that move the bones in these two direcliohs, and 
which are the muscles of the thorax and abdomen, and the 
diaphragm, consequently dotcrinine the act of inspiration, 
as well as that of expiration. It was necessary to recapi¬ 
tulate these general principles, to give a clearer notion of 
what follows. 

If it be true, as physiologists at present admit, that the Wiwu-tib,ate 
ribs and musdes inserted in thorn are the chief mechanical 

U UMU iiu V Jia- 

agents of resjiiratioii; we must necessarily infer, that ver-iu.m dl. 
tebratc animals destitute of ribs, or in which these bones 
cannot be employed to produce those motions, must have 
some other mode of breathing: and this in fact is the case. 

The first example we have in certain reptiles, as frogs, ami ft'ti un 
lizards, &c., during the first stage of their existence. These?^ 
animals, previous to their metamorphosis, breathe in the 
manner of fishes, of which they have common^ the form, 
structure, and habitudes. They take in water at the 
mouth, and immediately expel it through a single bronchial 
aperture, or several holes in the side of the neck. Thus 
tadpoles are similarly circumstanced with lis'hes of the genus 
sphagobronchise of Bloch, or unibronehaperture of Lac<?- 
pede; while the young lizards, protei. sirens, and other 
• _ • urodefce. 
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ON THE REiPIRATION OF FISHL-S. 

■nrodeirp, bear more resemblance to the sharks; particuUrly 
to that desciibed by Schneider, and represented at fig. 31) 
in his edition of Bloch’s System of Ichthyology ; and which 
he has termed ciliaris, because a portion of the gills appears 
externally like a fringe. 

This period of the life of batrachian reptiles however is 
not so short, as has hitherto beensnppose'u. Of this 1 have 
had an opportunity of satisfying myself, having kept tad., 
poles’ more than thret; years Y^et when the lungs of these 
animals are completely formed, their gills lost, and they 
liavc only air to breath, there is hardly any thing altered on 
this account in their primitive oiganization, and they retain 
as we may say their old mode of respiration. 

It is well known, that the batrachian reptiles have no 
ribs, or at most only (he rudnnents of those bones: the 
lungs theieforc must be inflated by some mechanism ditle- 
rent from that of other animajs. This was conjectured hj 
Hcrholdt and Rafn of Copenhagen, and almost immedi¬ 
ately demonstrated by Cuvier and myself, though I have 
since corrected some of our former observations K It is 

* It has been said, that most of the batrachian species luulcigo 
their changes in one year* this is tine with K"'pect to the (uniinou 
fiog, the edible liog, the gicen frog, the wlamandit abdomniulc, 
and probably sevcial others. It is known ho.vever, that tin laiia 
paradova IS sometimes two years in the tadpole state; and I has? 
observed, that tlie young marbled luards retain then gills inoie 
than one year, having fed such in the spiing BesuJfs, I liavc 
kept in my house for three years tadpoles of the c> apaud a( (ovi hear, 
which have constantly ieluded all kind of vegetable food, and 
which devoured one anotlier, if they were not supplied witli the 
flesh of animals. 

f There is neither valve nor valvul.'c within or at the base of the 
nostrils. In all the aiioui i, that have the tongue free and its root 
attached to the cavity ul the jaw, the tw'o lobes apply themselves 
to the interior orifice of the nose, so as to prevent the issue of the 
air, or any other fluid contained mthemoiiih, at the time of de- 
fulutition. In the urodeh, which have no tongue, two tubercles, an¬ 
swering to theanteiioi bifiiicalioii of the os h)oules, and covcied 
by the mnei membrane of the mouth, apply themselves to the two 
apeilures of the nostrils, which aie observed before the orbits of 
the eyes, on opening the mouth of any of the salamandeis. 


now 
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Hovr known, th.it the respiration of the batrachian reptiles 
is efl'ected by means of the muscles of the throat, and the 
clastic plate of the Ijyoidcs, which perform the office of 
ribs and diaphragm. And for inspiration thus to take 
place, the mouth must previously be closed; so that if an 
adult salamander or frog were placed in water, with the 
mouth kept opcfi by force, or even left so in the moist and 
open air, it would soon die of sudbcatiou. In all these 
animals the air is expelled suddenly from the lungs by the 
action of the abdominal muscles. It issues from the mouth 
in very large bubbles, and by a sort of vomiting, which 
explains the force ainl continuance of their croaking, even 
under water, as is observed in a great many species. 

All the elielonian reptiles arc circumstanced precisely asTortoisci, 
the batrachian. Not that the tortoises for instance are 
destitute of ribs, or stem urn, as no animals have these 
parts more solid and distinct. But all ^hesc ribs are 
united to the vertebra* and to each other, to form that bony 
shell, which (overs their muscles, limbs, and vis(jera, in 
the back ; .is the j arts of the sternum spicad abroad cover 
them on the belly. 

I believe 1 first demonstrated in my public lectures, on j\ijst.xkp of 
living tortoises, themistakcof 'i'ownson in his examination Tdwu'.ou re- 

' , . ^ ... , ‘'ptLiint; thcpf 

of the mechanism of ro.spiralion in a torloisp, the under bit-atluig 
sliell of which he had removed, .ind in which the mecha¬ 
nical action of (he lungs vv.is still everted. This gentle¬ 
man ascribes the faculty of drawing the lungs outward to 
two muscles, wliich can only compress them ; while the 
motion of the throat, and the complete cessation of the 
act of inspiring when the mouth is open, w'ould have given 
him a better insight into the true rnechatusm of this func¬ 
tion, and the analogy that exists in this respect between tor¬ 
toises and frogs. Indeed this is an observation, to whuh 
wc aie naturally led ; and Mr. Cuviim, who Iti*? vciilied it,' 
adopts the same opinion in his IjCctiircs on Comparative 
Anatomy, vol. iv, p. 3f)8. 

Here then wc find the act of respiration performed in Sell !<*- 
certain reptiles differently from what it is in animals that 
seem to precede them immediately in the sc.-^lc of beings. metliJtiii-fu. 
Yet, though the mechanism is dilTerent. the cfl'ect is neaily 
VoiirXXV Hl. SuePLi^j«„NT. A a the 
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the same, since in both cases air is eqii.illy iritrodnced into 
the lungs, there to produce and undergo a certain action. 
The real difference is only in the mode of inspiiation, and 
the connexion of its continuance 'with the motion that 
empties the lungs. In fact, the air, inspired by small qnan. 
titles in succession, is always introduced at the nostrds, and 
issues from the mouth at a single discharge of longer or 
shorter duration. During the stay of this large quantity of 
air inspiied in the lung:?, which st:en» to have been greatly 
«'\paudfd for liie piiriioso, it divests itself of the oxigen it 
contams, so fiiat the moment ol c’vpiration is to a certain 
degice arbitrary. 

Aiost of the ciiciimsfances that have been mentioned will 
be exhibited at laigc in the tollowing examination of the 
respiratory apparatus of fi->hes. All veitcbute animals, 
that breathe aii alone, lia\.- two .ipcrtuies in the 

lower part of the motnli. On'-, Int< sided for tlie passage of 
food, is the a'sophagtis: the o^her, .ulmitting the passage of 
the air into and out of the lungs, is rhe gloifis. Fishes on 
the eonlraiy, wiihoui e\* ‘pi.on, Iiave t‘ie throat ])erfo- 
rated with four, si\, oi !.:iip‘apettuxes on each side, 

beside the [lassage Ictidiiig fo ihe sfo-uacli. TJiescapcriines 
supply the (il.ict;of Ihe andaie tomniouiy furnished 

on (lull edges with lunged appendages, which lit into each 
other, hut aie capable of being separated to a greater or 
less distance, to stiain llie water that passes through them. 
Fach of these apertures directs the liquid iulo a space bor¬ 
dered by tw^o bronchial laininaj, which are toveied by a 
membrane, in the siibstutice of which are commonly solid 
radii capable of motion, and a thin plate called the oper¬ 
culum, which can be moved so as to form a chink on each 
hide. This aperture alone furnishes an i-sne to the water, 
which by staging on the bronchia,' has served for the respi. 
ration of the Ijsli. 

When a fish icspircs, it begins by opening the mouth, to 
suck in Ihe liquid in which it is immersed. The water im¬ 
mediately comes 111 to fill the vacuum pioduced by ihc sopa. 
ration and protraction of the labi.il bones. The bottom of 
the throat is then raised, and the bronchial apertures fre¬ 
quently dosed. But presently the lips approach each 

othci ; 
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other; all the hinder part of the head is enlarged by the 
raising of the opcrcula; the bony arches, that support the 
bronchial laminae, are acted upon by the li^ oidcs, which is 
depiessed as in the act of swalloning ; these arches separate 
fiom each other, and the water immediately enters into the 
spaces between them ; but, at the moment these opercula 
aie raised and separated from the body, the hyoides and all 
the bronchial lamina? connected with it lisc against the 
arch of the palate, and drive before them all the wafer con* 
tamed in the cavity of the month, which passes entirely 
round the bronchiae, and is commonly discharged by the 
exterior apertures. * 

'J'hus wc see the respiration of water by Irshcs is a real 
deglutition, but incomplete, because the mouth is perfo¬ 
rated at bottom, and suftcis the liquid, which necessarily 
enters with all its food, to escape. , 

I'his explains how fishes can swallow air in pretty large Fish,enn 
quantity % because the specific gravity of gaseous fluids 
tarries them to the highest part of (he mouth, wliicb is 
seldom perforated; this being theievcrseof what happens 
in animals that respire air, which cannot naturally swallow 
it, boeanse this fluid escapes b> the posterior opening of the 
nostrils; while they can all swallow water without any 
diflicully. 

The cetaeca*, which from their nature are obliged to Cet ic-i-, 
reside in water, are eircunistanced precisely the same as 
fishes. Fveiy time these animals open their mouths to seize 
their prey, they are under the nepessity of expelling the 
fluid introduced into them; and accordingly they are fur¬ 
nished xvith a peculiar organ, analogous in its eflccls to 
that of fishes. Ily the help of this organ they OJipcI the 
water through their nostrils. 

All the muscles, that serve in fi^h to expel the water TVTimrlf'nf if- 
from the cavity of the mouth into (hat of the ^ills, are the 
same as those that produce deglutition in other species of 
animals: only the apparatus is imieh more complex, as will 

* This commonl} happens in theb<ili>tes and frtioclontes, whu h 
come to the surface of the water to suck in an, «ml thus piiif 
tlienis«lves up ronsi<leiabiy 


A 
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readily appear on comparing the structure of the os hyoidc* 
and bronchiostegous arches, which represent its horns, or 
elongations- * 

The motion that i)rodiices the expulsion of the water is 
altogether independent of that of the mouth and throat; 
though it is its common consequence, and occurs alternate, 
ly, and is nearly isochronous with it. '/he powers that 
occasion the expulsion of the water are equally situate about 
the head; audit is chieily this apparatus of bones and nu¬ 
merous muscles, that lendeis the heads of fishes so bulky, 
for they are frequently more than a third of the whole 
length of the animal. The broncJiiostcgous arches, in¬ 
cluded in the substance of the membrane, take the place of 
the true ribs; and in those species that want these bones, 
muscles in the shape of pouches fulfil the same office; 
acting on the water nearly in the same manner as the au¬ 
ricles of the heart on the blood, which they propel into the 
Tcntricles; or as the musculai bags found in the spiracles of 
W'halcs. 

The theory I have laid down seems to be confirmed even 
by the anomalies, that occur in some fishes, in which re¬ 
spiration ap])ears to be cllV' ted in a dillercnt way, and 
which consequently exhibit Sv>i‘ie slight modifications in its 
organs. 

The common plionomena of the res[)iraiion of fishes have 
already been described: but there are some, as the plagio- 
stumes and cyclostomes among the cartilaginous fishc=, 
which do not constantly take in water at the mouth; and 
others, in which respiialion may be termed arbitrary in its 
movements. These two peculiaiiities, which T shall exa¬ 
mine somewhat at large, seem to show' great analogy with 
the reptiles already noticed. 

The rays, sawfish, and many of the sqnali, when they 
f make no eflbit to sustain tlicRMiclves in the water, naturally 
sink to the bottom, and lie on the sand: and as their months 
arc in the under snifaec of the boUy', if they ojiLuied them 
like other fishes to diawin water, they would necessarily 
suck up gras cl and other foreign matters, by which their 
gills might be wounded. On this atcounf they seem to be 
able to breathe in the manner of fiogs and adult salamaii- 
• • durs, 
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ilcrs, nature haWng furnished them nilh t»o apertures at 
the top of the head communicating directly with the throat. • 

These are real nostrils, placed behind (he c) cs, but formed 
to admit the water into the nioiilh, whenever the throat 
dilates. Th • return of the lujuid in the same direction is 
prevented by valves } and the animal, jieift.rraing the action 
of deglutition 'Irithout opening the mouth oi oesophagus, 
forces the water into tlie cavities of the gills. 

The mode of lespiration too nuist be diflerent, but fur-'h 
another reason, in the lampicys and gastiobronchi, the only (.ii'.ts', or o” 


species destitute of trucjav\s ; and whicii have been classed "‘'hd bodus, by 
perhaps cironcously among the verkbrate animals, fionn^'**^*^ muutlu. 


■which they differ considerably, as 1 intend to show in a 


paper that 1 shall soon have the honour of laying beforo 


the class. 


IVIaiiy of these species are parasitical; they fasten them- 
fielvcs by the mouth to other lisbes, or fix themselves on 
stones and other solid bodies by the help of this part and a 
kind of suction. 'J'he water therefore must nccesearily enter 
by some other orifice, tiiat of Ihe mouth being closed. In 
fact we perceive on their head, or in their lips, a patulous 
orifice opening to a canal, which directs the water into the 
throat as often as a vacuum is pioduccd in it. The motion 
of deglutition that follows foiccs this water to penetrate 
into peculiar cavities, in which the bronchia; float; without ' 

this lluid being able to issue out by the same orifice, though 
Bloch ascribes this faculty to them, and, as well as Roude- 
Ictins, has figured this sort of fountain in several of the 
plates of his superb work. 

All these fishes then are circumstanced precisely the same These similar 
as the batrachian reptiles, since they inspire water at thej 
nostrils, and by deglutition force the fluid into the pulmo¬ 
nary cavity, from which it is afterward discharged by ^ 
diflerent orifice. • 

We find too some peculiarities of conformation in other Pecuiianfips 
species, the rcspiiation of which is as it were aibitrary, at som'^ 

least as to the duration of the three peiiods, or moveincnts, arbi- 
that compose its mechanism, namely inspiration, degluti- 
tfouj and expiration. Besides, these circuiustanccs pro¬ 
duce, 
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duce, as we shall see presently, a result nearly similar to 
that I have mcnlioneil in the tortoise. 

There are fishes that live habitually in mud and sand ; 
some to lay snares for the species on which they feed, as 
the lophii, siluri, mnrenophides, &c ; others to shelter 
themselves from the attacks of more voracious fishes, as the 
nmraodytes, callionymi, batrathoides, cottij &c. In cfeneral 
in all these mhabiUnts of the mud we find the cavity of the 
bronchim consideraldy expanded, in order to receive a 
larger quantity of water, which is kept as it were in re- 
rerve : we perceive also, that the radii of the brotiehioste- 
gous membiane arc considerably clongafed, and the ex¬ 
ternal aperture of the bronchia; is very small in propoition 
to the extent of the cavity. All these ciiciimstances arc 
very naturally explained, when we know the^e s[iecies, 

like frogs and forfoises, require several succes‘-ive aspita- 

* 

tions, to fill with water that kind of bag, in whuh flic 
bronchia: are immerseili, and wliich can be emptied at once, 
when the fish has no lonsjoi need of remaining in ambuscade, 
or cobles into pure wafer to insjiire a fresh portion. 

We find an addition to the common organization in those 
species of fislics, which in certain peculiar cin umstaunM 
can leave the .vater, and remain on land, or in (he mud of 
half-dried [loiids, for a larger or shorter time. 1 am nof 
speaking here of the false bronchiev, wlmh Mr. Hroussonet 
has very well described iindt r the name of pseudobronchia, 
and which has sinpe been found in several fishes; but of a 
peculiar organ, a vascular expansion analogous to lungs, 
which lies loose in a cavity ajipfopiiatcd to it, but commu- 
nicatiug with that of the common bionchiar;, from which it 
receives water. Consequently this is an accessory organ, 
similar in its use5 to tha air-bags observed in the ehamelcon, 
and in all birds. Jt is true we are yet acquainted with few 
instances of '»tliis remarkable arrangementj but 1 shall 
point out five, that arc very striking. 

I shall first mention the cephalopholis scansor o( Tran- 
quebar, [^perui scandens'\^ described by Dalclorf in fbc 3id 
volume of the Linnean Transactions. This fish, which is 
in the Museum of Natural Ill'^tory at Paris, has the faculty 
of climbing trees by means of the spiiiei, with which the 
f r cUiFcrcnt 
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different parts of the operciila arc fu'rnishod. Thoospftro- 
menes fforamij, the organization of which has been described 
and figured from Cvmincrson by dc Lac<5pede, and which 
appears to possess the same organ, as far as may be judged 
from tlie slrnchirc and analogy. The macropteronoius 
sharmuth^ the supplementary bronchiae of which have been 
described by pifcf. Geoffrey in the 3rd volume of the Bul¬ 
letin dcs Sciences. The tetrodon Ilonkcmi^ figured by 
Bloch under the name of hh'nsvn iigre, which has exhi¬ 
bited the same organs to Mr. Schneider. And lastly the 
hydrargyrus sziampine Lac., which Mr. Bo'.c found in 
Carolina, and of which he has given us some specimens for 
the Museum. In this fish J have just found these organs. 

From the preceding facts it appeals to follow, that the Connexion be- 
mechanical act of respiration in fishes is siniilar to what 
lakes place in several reptiles, and that the motion of re- s]Miation and 
spiration is necessarily combined Mith thaf of 
This connexion between the organs however need not sur¬ 
prise US, when we observe under other circumstances, and 
for another object, this same function of respiration ne¬ 
cessarily combined in the reverse order with the act of de¬ 
glutition. Tlius the adult elephant cannot drink, if he do b occurs in the 
not make a strong exphation into his trunk at the moment 
of deglutition. Other fiinclions might allot d us many ana¬ 
logous examples; but these considerations, though highly 
important, would be misplaced here, and carry us too far 
from our subject. 


V. 


Farther K\pcriment> on the alkaltne Strength of the Prom 
duct of the Oxigcnalwn of Pota<..sium^ zci/h Ob ae real ions 
on the Natu/ e of the ulkah/v Mvlallotds: by J. Murray, 
lecturer on Chemistry^ KdoiOui lili. • 

Tp Mr. NICHOLSON, 


SIR, 


pdmburgh,^ Apnlthe 1a/, 1811. 


In the communication inserted in the last Number of yourdetpr^ 

-I , r <. e • • i * 1 null'’th-tom- 

Journal, I ga^e an accoHiit of some expenmouts, made^.rTv.’ 
with tlic view of ascertaining the coinjiaiative alk'I.i .re .pKo'* 



QN TJIE 4LKA^,ISrE METALLOIDS. 


sm 


commnn potvh strwjgth of the potasli formed by the combustion of potas.i 
a,iid tfjft sium, and of fused potash prepared by the usual process. 

The facts, that fused potash contain^ a considerable por. 
tion of water, aud that in its decomposition by galvanism 
there is not that evolution of hidrogen which might be 
expected from the decomposition of this water, led me to 
suppose, that ludrogen enters into the com|.ositioa of pot¬ 
assium, and that the potassium in burning must form an 
alkali containing water; and the most direct mode of de- 
terminiog this appeared to be the ascertaining, M'hpthcr the 
product of the combustion of potassium is the same or not 
in alkaline strength with common ignited potash. As this 
is an investigafion of considcrahlo delicacy, and the precise 
determination of it diilicult, 1 have since been occupied in 
repeating and diversifying my former experiments. 

Chief sources, of The principal sources o* errour, which attend the inves- 
errour. tigatiOH, appear to arise from the diiliculty of converting 

potassium into potash by combustion, nithoiit its acting on 
the substance with which it is in contact; and from the 
Tarlous degrees of oxidation of which it is susceptible, and 
which arc not easily dtiterminod, 

pntas-vium arb. In burning potassium on platina the latter metal is acted 

on phunidwhon ayd a portion of its oxide remains mixed or combined 
buuK'd on. it ... ... Ill ......I 

With the potash formed. 1 have noticed the insoluble pow¬ 
der which icmains, when the product of the combustion is 
dissolved in water, and.^iiuch is probably principally oxide 
of platina. This substance having been collected and care¬ 
fully weighed, aud the wciglit deducted from that of the 
product which had been dissolved, it did not appear pro- 
b.ible, that it could give lise to any important errour. 
^tiil it was desirable, if pos.s]blo, to avoid its opeiatiou; 
and 1 endeavoured therefore to find some other substance 
oil which the potassium would notact, but without success, 
erv biirniiig it^.on Chinese porcekiin, the surface is eroded; 
china, and on afterward dissolving (he ajkali ip water aligh ge- 

amjon il.cr, lalinonslikc precipitate, probably silex, falls down. Tii 
buining it on silver there is also a mutual action between 
the silver and the potassium indicated by a small quantity of 
precipitate, when the iwoduct of the combustion is dis¬ 
solved in water. It appeared to me however^ that the 

actiou 
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Action both on the porcelain and the siiver is considerably bn* Its-, than on 
less than that on the platina, and I employed them theic. • 

fore in the following ^jAporiments. 

Seven grains of potassium wore bnrnt on a silver basin, r'liennumt 
During tlio combustion a portion was di-jsipated in a dense 
wliite smoke, and the produci did not exceed 7 grains*; itvtir. 
was of a grayilli colour, and fusible, remaining soft and 
nearly liquid, at a low red heae. Five grains of it were 
weighed while warm, and wefo dissolved in wafer. The 
solutioniKfas nearly transparent, depositing only a few 
flocculi. It was neutralized by an arid, coinposi'd of one 
part of nitric acid, by and twenty parts of water, 

and of which 5 grains of ignited potash neutralized 139 
grains The quantity required for neutralization, after 
separating the i.istlable nuitter, and allowing as accurately 
as possible for its weight, was equivalent to 144 grains to 
5 grains of the product free from this inatfcr, and similar 
results, with diflerences of not more than 2 or 3 grains, 
were obtained on several repetitions of the experiment. 

Seven grains of potassium were burnt on a cup of Chinese rdtassium 
porcelain. The produrt was lighter in colour than in the 
preceding experiments, being of a yellowish gray, nearly 
white. Five grains of it were weighed while warm, and dis..'* 
solved in water. A Jiocculent g'datinouslikc precipitate 
subsided, which, as it was found to be dissolved in a pre- 
ej^ing experiment by a very weak, acid, was removed before 
J^iitralization, dried, and weighed. The sole lion required 
"fqr neutralization, of the diluted nitric acid, a quantity equal 
io 111 grains to 5 grains of the product free from th’s in¬ 
soluble matter. 

These experiments then, in common with those I have The produrt 
formerly stated, appear to establish the conclusion, that 
the potash ptoduced by the combustion of potassium is fused poush. 
very little superior in the. power of ncutralrting an acid, to 
the common fused potash. It is with much caution that I 
have admitted this conilnsion, as the opposite result has 
been supposed to bo estabhslied, on the authority of some 

t 

^ '1 he acid which I u'sccl in my former experiments was com- 
po>cd of one pail ot mtrjc acid by measure with 20 paitsot water. 

CJniiiqnt 
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eminent chemists. But, after taking every precaution to 
guard against any source of fallacy, I have been able, to ob¬ 
tain DO other result. If the product,of the combustion of 
the potassium were the real alkali, 5 grains of it ought to 
have neutralized 162 of the above acid, since 5 grains of 
ignited potash, coutaiaiiig at least 14 percent of alkali, iieu. 
tralized 130 grains. 

The only circumstance which I can discover, as leaving 
any room for doubt, is that; of the diOi'erent degrees of oxi. 
dation, of which potassium is susceptible. Thei||||||iis reason 
to believe, that a compound may be obtained at a lower de¬ 
gree of oxidation than potash; and from the more recent 
ex})eriments of Gay-Lussac and Thenard, the general re¬ 
sult of which has been stated by Mr. Davy, it farther ap¬ 
pears, that another compound, in whimi the potassium is 
more highly oxidated than it is in potash, may be formed. 
This last substalice, they have stated, contains three times 
more oxigen than potash docs; this excess of oxigeri is ex¬ 
pelled by exposure to a red heat, or when the product is 
dissolved in water, it is disengaged. If this substance had 
been the one operated on in the above experiments, it 
might giro rise in part to the apparently equal alkaline 
strength of the potash formed by the combustion of potas¬ 
sium, and ignited potash; as a given weight of it would con¬ 
tain less real alkali than when this excess of oxigen was not 
present. But the circumstances connected with the experi¬ 
ment lead me to believe, that no important errour from this 
cause could have operated. The product of the combustion 
of the potassium was always kept for some timeatared heat, 
befort'- it was operated on, by which, according to Gay-Lussac 
and Thenard, this excess of oxigen is expelled; and except 
in one experiment no elTorvesccncc was perceived on dissolv. 
ing it in water. 

If these sources of errour have not operated, and the ex¬ 
periments be correct, they appear to me to support the 
opinion I have advanced with regard to the nature of potas. 
Siam. Were it the real base of the alkali, forming it when 
combined with oxigen, the compound thus formed must 
be superior in^ alkaline strength to common potash, which 
contains so coasidcrable a proportion of combined water. 

Excluding 
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Excluding the hypothesis of Gay-Lussac and Thcnard, there 
appears to remain only one other view to be adopted—that 
potassium is the nu>ta]hc base of the alkali, rombmed with 
hivhogcn, tlic rqial alkali being a melallu* oxide, 'which in 
coJimoi! pf>tash is combined v, ith w ator. lii its decomposition 
the oxiiieii bo<h it the oxide and of the water is separatedi, 
winL the iiu ba^c and tiie hidiogcn, or pait of the 

hidrogeij, eonihi'oi.,, form potassium; and in the combus.* 
tion of this pr leu' i, its bisc audits hidrogen unite with the 
oxigen <H||^iixi‘vi, f j.nung an alkali combined with water, 
and tliermnc nt.L siipeiior in isJkalinc strength, at least 
not to a great extent, to tlic potash in which water is 
combjneo. 

Wisliiiig to avoid every source of fallacy, I thought of a Tlie expen- 

diflereni mode < l couductins the expeiimcnt, and this 1 have 

^ ' ditii-rent inude 

to Slate has atlo'dcd a result somewhat dilTcrent. Mr. Davy 

had infeircd fioin the combiislioa of potassium in oxigen 
gas, that S6-1 of it combine witli 1,'Ml of oxigen to form 
100 ol potash. Fiorn its oxigen.ilion by water,i he had 
stated the proportions at 84 of base and 10 of oxigen. The 
former appealed to be the most direct mode, and I there¬ 
fore preferied the estimate founded on it. Supposing then 
86 of potassium to unite with 11 of oxigen to form 100 
of potash, 1 took 4*3 of potassimn, which according to 
tins estimate arc equivalent to 5 of real potash, and cxjxis- 
ed it (the vessel being covered with a slip of muslin) to a 
humid atmosphere, until it w'as converted into a solution of 
potash. This I found required for neutralization, taking 
the mean of scvcial cxjieiiments, of which the rc'’ults 
varied very little, of the diluted acid employed in the abovo 
eviieriments IhlgrainS. 

Hero the power of neutralization inthe alkali, formed by appealed lo 
tlie oxigenation of potassium, supposing it to consist of '*'*^^^*'**^ 
86 of base, and 14 of oxigen, is considorqibly superior to 
the power of neutralization of an equal weight of ignited 
potash, the one being 13!^, the other Ihl. ]t appears to 
have been by this mode of expcnmciit, that chemists have 
determmea the comparative alkaline Strength of oxigenated / 
potasftium, and lused poUsh; at least 1 t|^ve seen no ac- 
coiiiit-s of am attempts to do this by cxpeiimeiils on the real 

^ {ij^odirct 
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product of the combustion of potassium. Hence the agree* 
ment in the conclusion, that the alkaline strength of the 
former is superior to that of the alkali in its real state. 

To perceive more dearly to what conclusion this result, 
I supposing it to be correctly established, leads, it may be 
calculated what quantity of acid the quantity of real alkali 
from 4*3 of potassium ought to neutralize.' Five grains of 
ignited potash, containing 11 per cent of water, neutralize 
139 grains; live gtains of real potash, free from water, 
ought, according to this, to neutralize 162 gr|||^ which 
is the quantity of course which the 4’3 of potasmum ought 
to have neutralized, on the supposition that in combining 
with oxigen it forms the leal alkali. 

Now although the alkali produced from the oxigenatioii 
of potassium is thus inferior to real potash in neutralizing 
power, a result which so far supports the speculation 1 
have advanced,'yet it appears to be superior considerably 
to the iguited potash; and this maybe supposed therefore 
to invalidate the finst senes ol expenments, in which the 
alkali formed by the combustion of potasMuni was found 
little superior to ignited potash. To admit of this latter 
conclusion, however, it must be supposed, tliat the 
proportions in which potassium and oxigcn combine 
to form pure potash are accurately estimated ; and this 
can scarcely be considered as determined with perfect 
certainty. No experiment is more exposed to sources of 
errpur, both from the different degrees of oxidation of which 
potassium appears to be susceptible, and the action which 
it exerts during its combustion on the substance with which 
it is in contact. These become too, of much greater impor* 
portance in the experiment, and even the accuracy of tho 
estimate, independent of them, becomes more doubtful, 
from the smallness of the quantities which have hitherto 
been operated pn. If from any of these circumstances tho 
proportion of oxigcn has been underrated, even to a small 
extent, the difference between the result of the above expe¬ 
riment, and of that in which the alkaline strength of the 
product of the combustion of potassium was directly ascer* 
tained, will bd .accounted for.^ 


A.nother 
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Another circumstance is to be attended to, of much im-Thecakulatiou 
portance with regard to the conclusion, so far as it relates ‘ 

to the general theory* The estimate of 14 per cent of poubh not be 
water in ignited potash is the lowest that has been made. jX*rnni'u*d^ 
BcrthoHct himself, on whose authority it rests, has consi> 
dered it probable, that there is a laiger quantity; the ab* 
straction of the*whole, even by its decomposition, being 
prevented by the powerful alfinily exerted to the List por¬ 
tions, By d’Arcct the proportion has been stated at 27 
in 100 Mr. Davy has inferred from an experiment, 

in which potassium was converted into miniate of pota'^li in 
muriatic acid gas, that fused ])o(a&h must contain nearly 23 
per cent of water; and more lately he has remarked, that, 
if the proportion were to be judged of from the loss of 
weight in combining common potash witli boracic acid, it 
would appear to be from 19 to 20 per cent. If we takethq 
lowest of these numbers, 20, then the five grains of ignited 
potash, containing 20 per cent, neutralizing 139 grains, 5 
grains of real potash ought to neutralize 174, and this is the 
quantity that ought to have been neutralized by 4'3 of 
potassium, supposing it to form the real alkali by oxi- 
gonation. 

The lesult, therefore, from this mode of experiment can- 44'c result, 

, , . .... , i, , tin ii‘fore (ccon* 

not be considered as invalidating the lesuli irom the more 

direct mode of trying the alkaline strength of the actual pro- liypuihcsis. 

duct of the combustion of potassium, and even by itself is 

not incompatible with the conclusion, that a portion of hi- 

drogen exists in potassium, but rather serves to establish it. 

The circumstance, that there is no sensible evolution of Aigunumifrom 
hidrogen in the decomposition of common potash by galva- 
flism, still appears to me to go far towards establishing the 
opinion, that hidrogen enters into the composition of potas. 
sium. Mr. Davy, in reply to Mr. Dalton, who had stated/ 
this in support of the opinion of Gay-Lussac^nd Thcnard, 
has lately remarked, that, in using a weak galvanic power, 
such as that which he employed in his first experiments, and 
by Avhich small quantities only of the metals are procured, 
there is no sensible ctlervcsccnce; but that, when from 500 ^ 

to 1000 plates are used, there is a violent effervescence, ant! opposed by its 
a production ofhidiogen, and sometimes of retted 

. • hir jigen, sian(.c&. 
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But thisac- hidrogen, connected with the formation of the metal. Thisj I 
roiinK’d for/)y (hlnk, admits of a dideicnt condiision from that which is in- 

the fl<'< otnrjosi- ... „ 

tiori <i<‘rhe w i- *o**“ 6 a to DO drawn from it. H alor is,certainly moreeasy of 
tur in till* iioN decomposition by galvanism than potash is; when the gal¬ 
vanic power therefore is sufliciently stiong to decompose 
the latter, it must be able to dccomjiose the former ; and of 
course, when common potash, containing ivatfw, is decom¬ 
posed by a galvanic battery, ihis water can scarcely be sup¬ 
posed to escape decomp''‘tition. And the hidrogen of such 
a portion of water cannot be supposed to pass^f unob¬ 
served, tor although the hidrogen in water is to the oxygen 
only as J5 to 8 '> by weight, } <’t it is as 2 to 1 nearly by 
volume: andhcncc in the decomposition of water by galva¬ 
nism, the discngagmient of elastic fluid at the negative side 
is much more abundant than at the positive. It is farther 
to be considered, that, from the small quantity of oxygen 
hidrogen m the which CAitcrs into th'c Composition of potash, and the large 
quantity of it which exists in the comjtosition of water, the 
quantity of it belonging to the water, which common fused 
potash contains, supposing this to be only 15 per cent, is equal 
to the quantity which is contained in the real alkali. If 
both, therefore, arc deconijiosed in the galvanic action, 
half the quantity at least of the 0 x 3 gen dihcngaged at the 
positive wire must be from the water, a quantity of hidro. 
gen double the qu.antity of this, that is equal in volume to 
the whole oxigen evolved at the positive side, ought 
to appear at the negative side; if an cflervescence, there¬ 
fore, is perceived at the former from the disengagement of 
oxigen, an equal cflTervessencc oi.ght to be conspicuous at 
the latter; and, since it is not, we can scarcely avoid the 
conclusion, that the hidrogen, or at least much of it, enters 
into the composition of the globules of metallic matter, 
which appear at the negative side. With regard to the fact, 
that when the potash is under the action of a very powerful 
battery, there is a violent eflcrvoscencr, and production of 
hidrogen, and potassuicttcd hidrogen, I suppose this must 
arise from the intense heat excited at the point of dccompo. 
sition, by which an elastic combination of potassium and 
hidrogen is esti.blished. If there is a certain degree of gal¬ 
vanic energy, at which hidrogen, pure, or not holding 
* . ♦ any 
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any potassium in solution, is cxpslled, it would deserve to 
be made the subjeci of experiment whether the metal ob¬ 
tained is precisely the same with the metal procured when 
there is no sensible disengagement of htdrogeu ; though still 
it is possible, that in all cases a portion of the hidiogen of 
the w'ater in fused potash may be disengaged, which becomes 
only more evideftt when a laige quantity of the alkalis 


is decomposed by a powerful galranicbattciy. Itcan sijarce- 
ly however be supposed, that the whole of the hidrogen is 
disengagec^ else it must be apparent, if the above obser¬ 
vations be just, even in the t'xpcrimcut whore the weakest 
power is employed, for the volume of clastic lluid to be 
disengaged at the one side, if the water is decomposed (and 
of this decomposition scarce a doubt can be entertained} is 
as large as that di'^engaged at the other. 




In the method of procuring potassium by the action of When potas- 

iron on potash, at the tcm[)eraturc of ignit*ioii, a disen- 

® ’ cr.K fl by nioaiis 

gigementof hidrogen gas takes place during the process; aof non, du In¬ 
fact which maybe supposed to prove at least, thilt the'^"’^ 
whole hidrogen of the water contained m fused potash does thal [V 111 tun 

not enter into the composition of the potassium which tliat'^^'l' 

, ‘ ^ wmi (lie iron 

potash yields. 'J Ins may, peihaps, be admitted; it is pos¬ 
sible, as 1 Jiave aln ady lemarked, that a jioitiou only of 
the hidrogen exists in the potassium. Yet in drawing this 
eontlusion one circumstance is to be attended to. The 
gieater part of the base of the potash is obtajiiied. not in¬ 
sulated, but in combination with iiou. The hidrogen of 
this latter portion may be expelled, the iron combining 
with the real metallic inaltci, and this may all'ord the greater 
part of the hidrogen that is disengaged. 

Potassium has an aflinity to hulrogcn. It combines with Compunnd of 
that gas so as to form an elastic compound; and, according 
to the expeiimeuts of Gay-Lussac and 'j^henard, it alsom^i. ^ 
combines at a high temperatuie with a large qujinUty of hu 
drogen, and forms a solid substance of a light gray colour, 
from which hidrogen is disengaged by the action of water. 

Mr. Davy was unable to obtain this result; but these che¬ 
mists, aware of the objection he had made to their experi¬ 
ment, have more lately repeated it, and have aljirmcd, that, 
when potassium is heated in hidrogen gas, a quantity of the 


gAfl * 



368 


OK 'fllE ALKALINI! METAlLOIDS. 


The two light- 
*st of tl\o toni- 
niun'iiictdls 
combine with 
hidrogeii. 


gas is absorbed) and a sobd compound of potassiuiri and 
f> hidrogen formed. These facts, as proving the cvistcnce of 
an affinity between potassium and hid/ogen, arc favourable 
to the supposition, that it may consist of a base combined 
■with a portion ^f hidrogen; especially as potassium is 
Sodium ha-, less never formed, where hidrogen is not present. Sodium is 
Scarcely visibly soluble in hidrogen; it apjlcars therefore to 
have a less strong affinity to it, and may be supposed to re¬ 
tain a smaller quantity in combination with it. And from 
this may aris6, in conformity to the view I hav^ given in 
my former paper, the greater specific gravity of sodium, 
and the infciior attraction of soda to water. 

The lightness of the metalloids is probably owing, I have 
stated, to the combination of real metals, which form their 
bases, with hidrogen; the lightest of them, potassium, 
probably containing the largest portion.- Tt is a curious 
fact in conformity to this view, that the two lightest metals, 
tellurium and arsenic, are those which have the most pecu¬ 
liar relation to hidrogen, and evidently exert an affinity to 
it. Ritter observed the singular fact, that, when tellurium 
is employed as the negative wire in decomposing water by 
galvani‘<m, hidrogen gas is not evolved, though oxigen is 
given out at the positive side; at the negative a powder falls 
down, which he found reason to conclude is a compound of 
tellurium and hidrogen The observation is an important 
one, as provinfg a combination to be established by galvanism 
between a metal and hidrogen, though in this case the 
quantity of hidrogen combined appears to be so large, as 
to cause the metallic qualities to disappear; as happens too 
in the combination of potassium with a large proportion of 
hidrogen in the experiment of Gay-Tiussac and Thenard 
Areemc com- above quoted +. I have found, that, in decomposing water 
galvanism, if arsenic be the metal immersed in the water 
-vainc action, at the negatiws side, while platiua is at the positive side, less 


Hidrogen not 
an aoriforin 
metal. ^ 


* See Joutnal, vol xxsv, p.3l8. 

f I’hcse facts) with regjrtl to the loss of metallic properties when 
hidrogen in considerable proportion is combined with a metal are 
unfavourable to the hypothesis, that it is a metallic body in the 
aerial form. The propeftk's of its oxide, water, are equally ad" 
verse to this exposition. 


hidrogen 
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iiidrogen is evolved, than ^ hen platiua forms the negative 
M'ire; and apparently less even than the quantity of gas 
discharged at tlie positive side. A portion of the hidrogeii 
therefore must he rctilined in combination with the arsenic; 
and if arsenic acid slightly moistened be submitted to gal¬ 
vanic action in a platiua enp connected with the positive 
side, on touch||)g il with a platina wire from the negative 
side, dense white vapour arises, which is probably not 
from mere volatilization, bnt from the action of hidrogcu 
on the arsenic. It deserves to be remarked too, that ar- In ovule most 
senic is of any of the metals the one most soluble in 
in its oxidated state. 

All the facts I have stated in this paper appear to concur 
in giving probability to the view 1 have ventured to propose 
of the nature of potassium and the other metalloids—that 
they are metals combined with hidrugen. 

1 have the honour to b<‘, • 

Yours, &c. 

J. MURRA‘Y. 


VI. 

On ihe Affinity of Muriatic Acidfot different Bodies, con¬ 
sidered zaith Regard to Mn. Dwy’s Ideas of its Nufuie, 

Jn a Letter from a Correspondent. 

To Mr. NICHOLSON. 

SIR, 

T.HE more I reflect upon Mr. Davy’s new Theory of the on thr 

A c * •a* • 1 al. t • -1 A-i* . ^ttructiou oi 

nature of oximuriatic acul, the more 1 am convinced, that 

it is incomplete, and inadequate to explain the mode, as <or diftoreut 

well as the nature of its combination with difl’erent bases. 

You were good enough to place in your Jojurnal for last 
month some observations of mine relative to its iiiapplica. 
bility to some phenomena, which occur in the production 
of the hyperoximuriate of potash. Permit me now' to call 
your attention to some facts relative to the aihnity of mo- 
rialic acid for different bodies, which appear to me to be 
totally subversive of this ingenious hypothesis, 

VoL. XXVIII. Supplement. Bb Muriate 
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Muriate of soila, arcoi Jins; to Mr. Davy, is a compound 
of oximuriatic acid and metallic sodium. When sulphuric 
acid is added to it, it is decomposed by complex affinity. 
The water, which is contained in this acid, lurnishes hi- 
dro^en to the oximuriatic acid, which thus becomes muria¬ 
tic; and oxigen to the sodium, which is then saturated by 
the sulphuric. This explanation appears Ji,^ first sight per¬ 
haps satisfactory. But let us examine it nearer; water we 
know, is composed of oxigen and hidrogen. The propor- 
fions of each are jfi±ed and determined. Sodium we like¬ 
wise know combines with oxigen, as upon the new hypo¬ 


thesis docs oximuriatic acid with liidrogen. But the pro¬ 


portions ill which these unite arc also jued and limited. 

JVow is it notpn’nid fauc^ af least, a very extraoidiiiary 
circumstance,'that the quantities of oxigen and hidrogen, 
which exist in water, should exactly correspond with the 
proportions in which sodium combines with the one and oxi- 
xnuriatic acid with the other? And we must suppose this 
the case. The component parts of water, thus separated, 
must either enter wholly into the new compounds formed, 
or they will make their appearance each or either in its own 
peculiar form. In the instance bcfoie us neither of them 
appears in this form, therefore we must look for them 
ia the uew combinations. Noav is it not a very ungommoa 
coincidence, that there is no surplus in any of these ingre¬ 
dients? That the entire quantity of oximuriatic acid li¬ 
berated from the muriate of soda agrees so exactly with the 
hidiogen which is set free from the water, that the whole 
quantity of both form muriatic acid; while at the same 
time the entire quantity of sodium likewise liberated tallies 
as exactly with the remaining oxigen? 


IVcom pofi'i lion 

fJlO'iK' ul 
(HiM''! bi* U1U~ 


An inverse instance of the same improbability occurs, 
when murialic acid is added to a solution of nitrate of 


fuuc-i.fi silver. Here a precipitate is formed, which, accord¬ 
ing to Mr. Davy, must be oximuriatic acid and silver. 


Hidrogen is disengaged from the muriatic acid, and oxigen 
from the oxide of silver, which existed in the uitiate, in 


quantity sufficient, neither Biiperabundant, to form water. 
Bttjweuee^ But we are not thus left to argue upon improbabilities' 
we have it in’our power to show whether such reciprocal 

change 
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rViange of parts does take place or not. We know the re- we may form 

, . . . ~ , I I • I calculations. 

Jativc quantities of the ingredients m the compounds, whicii 

we oiiginally submit to reciprocal aclion, and these quan¬ 
tities we must accoui^t for. But if, from established data, 
and collateral evidence, we knovT that the constituent parts 
of the original compounds cannot wholly combine in the 
actual proport\pns iii which they aie known to exist in the 
new forms, and if vve have no means of .iccounting for any 
such surplus or deticiency, the hypothesis must fall to the 
ground. 

Let us thus endeavour, by the aid of long established and Evdinple m the 
well authenticated analysis, to explain the synthetic opera- 
tions, which take place in the instance above alluded to, sod.! by 
VIZ. the decomposition of muriate of soda by sulphuric 
acid. 

Water, which fulfills so important a function in these 
new arrangements, is composed of 85 peiv cent of uxigett, 
and 15 per cent of hidrogeii, (in round numbers.) Mu¬ 
riate of soda consists of 59 parts basis, and 41 aqid. Oxi- 
mnnatic acid unites, according to Mr. Davy*, with its 
own bulk of hidrogen, to form muriatic acid. 'J'he relative 
weights of these must then be nearly 97 f parts of the 
former, and 3 of the latter. Sodium, upon the same authori¬ 
ty, combines with 22 per cent of oxigen to form soda. 

Now let us suppose, that 97 parts of oxiinurialic acid are 
disengaged from their union with the sodium, by the action 
of the sulphuric acid +. These 97 parts will instantly seize 
upon three parts of the hidrogen of the water, and form, 
muriatic acid. Thus there willrcmain 135 parts of sodium, 
and 17 patts of oxigen. These ought to combine to form 
soda, which the sulphuric acid would then saturate. But 

* See Journal, vol. xxvii, p. 325. 

'I Gay-Lu>s.ic slates oxiiniiudlic acid to be heavier Uuri com¬ 
mon dir, in tlie piopoitivin of 217. to 100, vrfiicJi, taking the 
weight of 100 111 that of the latter to be 31 giains, gives 70’-5 foi tin; 
weight of the fnrin>'i, 

t The nidnii'T in winch the sulphuric acid acts is by no means 
satisidcto.ily accounted for. No aflPiiuty can possibly subsist be-. 
tween it and metallic sod’um ; by what complicated agency then^ 

IS the oximuiiatic acid first disengaged ? * 

B b S iij^on 
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upon the scale above laid down, here is a deficiency of no 
less than 21 parts of oxigen for the complete oxidation of 
this quantity of sodium. 

If we suppose, that upon the action of the sulphuric acid 
the sodium first becomes saturated with oxigen, the difficulty 
will not be diminished For in this case there would be an 
immense surplus of hidrogen, above what wa . necessary for 
the formation of muriatic acid. 

Thus likewise, in the solution of silver in nitric acid, be¬ 
fore noticed, the oxide contains 92 parts of metal, and 8 of 
oxigen. Twenty parts of muriatic acid are lequired to sa¬ 
turate these 92 parts, which only gives 0*6 of a part of hi¬ 
drogen to combine with the 8 parts of oxigen. But by the 
foregoing proportions, 1*4 of hidrogen are required for the 
complete conversion of this quantity info water. 

The proportions above laid down I have taken from the 
best authorities;* and I believe that the calculations founded 
upon them are correct. But even supposing it possible to 
adjust either of the above examples to the exact relative 
quantities necessary to support Mr. Davy’s hypothesis, yet, 
instances of the like discrepancy arc so numerous and so va¬ 
rious in their particulars, that to attempt to reconcile them 
is a hopeless task. 

But there is another objection, which is more simple and 
more self-evident, than that above stated. In the case where 
the oxides of metals give up their oxigen to combine with the 
hidrogen of muriatic acid to form water, as the quantity of 
hidrogen in muriatic acid must be definite and limited, the 
quantity of this acid required to saturate the different oxides 
ought to be in direct and exact proportion to the quantity 
of oxigen which they contain. But this is not the case. 
The oxide of potassium contains 13 per cent of oxigen, and 
combines with 36 pei cent of muriatic acid. The oxide of 
sodium contains 22 per cent oxigen, and ought, therefore, 
in this proportion to unite with 60 per cent at least of acid. 
But 41 per cent will be found to be the utmost limits of its 
union. 

It is useless to multiply examples. One such objection, 
kf founded in fact, would be sufficient at once to overturn 
the longest established, and, in other respects, the com. 

< pletest 
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pletest theory. I will, therefore, trespass no faither on 
the limited space of your valuable Journal. By giving a 
place in it to the aboVe obsui vations, you will render an im¬ 
portant service to the cause of chemistry; as they must 
either draw from the ingenuity of Mr Davy a reconciliation 
of the diflerci^es, and thus confirm, by undeniable and 
irresistible esulence, the justness of his ideas; or they 
must inevitably coniirin the insufficiency of his ingenious hy¬ 
pothesis. For I am certain, that no one can for an instant 
doubt the justness of the principle upon which they are 
founded, viz. that in the case where two compound bodies 
are submitled to mutual decomposition, the elements of 
these bodies must either be totally absorbed, and (if 1 may 
be allowed the term) neutialized by a fresh combination ; 
or they must appear in their own peculiar form, and with 
tiiuir own distinguishing characters. • 

1 remain, Sir, 

Your most obedient servant, and constant reader, 
mh of Jprii, \8ll. F, D. 


VII. 

Description of an economical Process for Kx^aporation^ in^ 
vented by the late il/r. Joseph Montgolfier: bj/Messrs. 

Desormes and Clement 

ONSJDFjRlNtt the great effect of spontaneous evajio- spout 
ration, that takes place from the simple contact of air with ap. 

* plKJii to niio- 

humid substances, or with water itself, Mr. Moiilgolfier nutal pu,r 5 .<..oE. 
imagined, that the same means might be employed for dry¬ 
ing without the assistance of fire a great number of matteis, 
which are liable to be iiijuied by its application. The 
instances of natural salt-pits, and graduation houses, oc¬ 
curred to him, in winch evaporation is conducted very aco- 
nomically : but the former arc adapted only to hot climates, 
and the latter depend too much on the state of the at¬ 
mosphere, to be appiu able to the principal object he had in 
view, the dcsiciation of alimentary substances; an opera- ' 

*lion of which the object was to preserve them a long time 

* Abridged fiom the Annalcs de Chimie, vol. Ixxvi, p 34 • 

* withinit 
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without alteration, and without the addition of sugar, salt, 
or other matters, which arc expensive, and alter their na¬ 
tural flavour. ' 

iic had formed, in particular, the project of concen- 
trjiing the must of grapes previous to its fermentation, in 
order to convey it at small expense to nort|'crn countues, 
there to make it into wine by the addition of a suitable 
quantity of water, and then fcrmetitiug it. 'I'hc idea was 
grand, and perhaps at some future period will be realized : 
but in the mean time the fabrication of grape-sugar is an 
important object foi such .i process. 

This process requiring but a very moderate temperature, 
which may be that ol the atraosjihcre alone, will render the 
sirup of giapcs exempt from the empyroumatic flavour 
Commonly found in it, though it does not exist in the fruit: 
and probably occasion its use to become more extensive, 
thus contributing to the accomplishment of the benevolent 
views ot government. 

It is equally applicable to the evaporation of all the 
juices of fruits, and would be particulaily advantageous to 
that of the sugar canc, as it would render the raw sugars 
much whiter, and moic pure than those that usually come to 
us so loaded with an uncrystallizable molasses, which gives 
them a bad taste. 

The economy of the process too allows its application to 
every process of evaporation, that does not require a high 
temperature. It might be employed in the salt-works in the 
east of Franco, in saltpetre raannfactorii'S, &c. 

Montgolfier’s first trials weremadcin 1794. lie prepared 
conserves of several fruits, and among others of apples and 
grapes, ^'he former, which was in large quantity, for he 
made above three thousand pounds weight, had so fine a 
flavour, that the fruit itself appeared disagreeable in com¬ 
parison to it. He repeated' his experiments at Paris, in 
1797, with results equally satisfactory, except that the pro¬ 
ducts were not so good as those aflTorded bj^the fruits of 
Danphiiiy; indeed there seemed to be more difl'ercucebetween 
the conserves than between the fruits of the two countries. 

I 

The publication of the hydraulic ram *, and its improvd- 
ments, turned his attentioa from the present subject, which, 

' t 

( * bceJouinal, lol, xj\, p. 98. 

* though 
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though important, was less interesting, and he thought no 
more on the subject. The results, however, arc too va- • 
luable, particularly! at the present moment, to bo kept 
longer secret. 

As the air has the property of evaporating water at all Pinniplc ot the 
temperatures, have only to bring a Urge quantity into 
contact with the wet matter wc would dry, or the liquid wc 
would evaporate, to obtain a great elfect in a little time 

If wc would obtain this efi'ect in a small space, which is 
the object of almost all manufacturers, wc must cause a 
gieat deal of air to pass through this space in a little time by 
producing a rapid current. A very simple machine, not 
expensive, and well adapted to this purpose, is known by 
the name of a rcntiifugal ventilator*. 

Thus m evaporation, without artificial heat, the caloric 
necessary for the production of vapour will be that of the 
atmospheric air; but it u ill bo the free caloric, and not that 
of combination, which combustibles alone can disengage. 

To produce the union of the free caloric of the atmosphere 

with water, simple contact alone is requiicd; and this con> 

tact may be effected by power. Power, therefore, is the 

only expense required, to obtain this combination of water 

with caloric. It will be shown presently, that this is much Advantages. 

cheaper than fuel: besides, the former is always at out dig. 

posal, while the latter becomes every day more expensive, 

in consequence of the consumption of wood and of charcoal. 

We have therefore a real advantage, general and particular, 
in the process of cvaiiorating without artificial heat. 

Sometimes the atmospheric air is so damp, that it would Hiated an may 
dissolve but little w-ater, and its being set in motion w’Oiild deployed, 
profit but little Such cases, however, are very rare; and 
we see every day, even during rain, that the wind is drying. 

But to hasten evaporation, and regulate the process, the 
air may be heated before it enteis the evaporating machine ; 
it might be passed through a hro of charcoal, if the subject 
under evaporation would be injured by smoke; or of any 

* It IS described by Dcsaguliers in the PhilosophiCril Transac- / 

^luns lor 1735; but he does not appear Ui have assigned tin best ^ 
possible dimensions to the machine. 
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combustible in other cases’*". We should thus obtain the 
same advantage as by employing the atmospheric air at its 
proper temperature. With the air heated by the fire cold 
air might be mixed) so as to make the temperature of the 
mixture 30'=', 40®, or 50® [86®, 104®, or 122° F.] at most. 
Beyond this ne are not certain, that the juices of fruits 
would not be altered: at least Montgolfier stopped at this 
point in his experiments. 

MPijh a saving Though in this case fuel is employed to transmit to the 
water the latent heat of the air, there is still a saving of 
expense. Here the caloric evolved by combustion is well 
mixed with the air, which carries oil almost (he whole of 
it, and easily parts with it to the water, from the vast sur^ 
face this presents in the apparatus to be described. Besides, 
if the air contained a little free caloric before the combus¬ 
tion, it would still present it to the water as in the ciapo. 
ration without aitificial heat; and if it escape at a lower 
temperature, than it had when it entered, we may be sure 
we liave enij)Io}ed the fuel to good purpose. In tlie ordi¬ 
nary mode nf evapoiation we arc far from enjojmg these 
advantages : the caloric is obliged to traverse substances of 
considerable thickness and little surface, to combine with 
the water; and the air cscajies rapidly fiom its contact with 
the surfaces, and carries with it a considerable (juaiitity of 
heat. 


r^iculMions of We have heie no new idea, but the result of well known 
the ffleet. truths; the advantages of which have been overlooked. 

To form a proper ludgmciit of it, we should know with 
Montgolfier, that, in the common state of the air in au¬ 
tumn, a cubic foot of air, by its contact with water, will 
evaporate from one to four grains, or at a medium 2| grs. 
We will suppose it only 2 grains, the proportion adopted 
by Montgolfier from his experiments in Daiiphiny. To put 
tJic air in motion, like any other body, requires more 
power for a greater velocity; and this power is proportional 
to the square of the velocity. That is, if a man by a day’s 
labour, as is the fact, can give a velocity of 7^ feet [8 feet 
V Bng.J per second to 8100000 cubic feet [9800000 Kng.], 


* The air to be heated should not be passed Ouougb the naked 
fire_, but through a lube oi tubes heated by the file. C 

• ' it 
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it would requijc as much power to give twice the velocity 
to one fouith the quantity of air. 

This velocity, or^that of 16 feet per second to 2460000 
cubic feet of air, is well adapted to the present case, as it 
docs not require too great a power, and the dimensions of 
the apparatus Will not be inconvenient. We will sn])|)ose 
a man to woik^at this r.ite for an hour, then to icst as long, 
and affer SIX hours of acfiial libour to have accomplished 
his daj^’s work. Having thus passed over the CTaporating 
matter 2160000 cubie feet of an, he will have produced an 
evaporation of 490tJ0()() grs, or rather more than 100 wine 
gallons of water; and, as the pay of a day-labourer at 
Pans is only 1 f 60 cent. [16d.3, siuh a quantity might bi 
evajiorated at this expense. .To evaporate a similar quan¬ 
tity by fire would t.ikt^ about two bushels of coals, which 
at Palis would cost fi oni 2s. Gd. tods. The laboiirof a horse 
would be rather more expensive than that of a man, hm(S 
would rcipiiic a larger apparatus to be applied to the best 
advantage: but wlieie a larger inaehinc is de'sirable, a 
greater moving power is lequisite. 

Having explained the principles of the process, we shall 
piocecd to describe the apparatus; observing, that not 
nicicly the dimensions, hut the arrangement ot several of 
its parts may be considetabiy varied, without detriment to 
the ellect. 

Pl.X, fig. I, is a perpendicular section of the machine; 
and fig. 2 is a plan of it in the line A'B'. 

A B IS a handle 15^ inches long, making a circuit of 49 
inches, which a man turns round in a second. 

B C is an axis, having at its extremity C a toothed wheel, 
taking in a cogwheel IJ, which has twice as many cogs as 
the wheel has teeth, so that it makes but one turn while 
the wheel makes two. 

The cogwheel D is fixed on an axis D kl, which rests by 
a pivot on the support E, and is kept vertical at F by a 
biass collar, well fitted to if, but admitting it to turn with 
ease. 

7'hc axis D E carries six or eight wings 4 feet 10 mc]i(\; 
long. The ribs of these are of iron, and they are covcrcll 
with oilcloth, or varnished cloth; for they should be both 
strong and light. 


/\py)ai .‘in 
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This mill turns between two large circular planes, which 
, extend a little beyond the ends of the wings. These planes 
form the top and bottom of a kind of drum, the circiim. 
ference of which is open, except two hoops, on<' at top, 
the other at bottom, about 6 inches broad ; and consequent¬ 
ly leaving between them au opening of 371 inches by 7 86, 
or 2916 square inches; for 1 suppose the distance between 
the top and bottom of the drum to be 19| inches. 

The wings of the ventilator should be as broad as possible, 
so that they can move without friction. 

The top and bottom of the drum arc connected of course 
by pieces of wood at their circiimfeience, whitli will di¬ 
minish the opening. This may accordingly be estimated at 
2400 square inches only; but this is of little importance 
as it is sudicient if it be equal to the inhaling oiifice, which 
we shall estimate at 1000 square inches. 

The bottom oi the duiin has a circular hole, (t H, at 
least 36 inches in diamctei. The free surface of this should 
be 1000 square inches. 

To this is fitted a cylindrical tube, I K, of the same <liame- 
tor, and descending peipcndicularly about 40 inches, li 
is supported so as not to rest on the lower pari of Ihc 
apparatus. 

L M is a lid for the square box NO PQ. It is perfo- 
latcd with a hole coi responding to the lube F iv, and from 
this hole rises the end of a cylinder similar to that above, 
which fits exactly. Paper is to be pasted over this joint, 
that no air may escape. 

The box N O PQ IS a rectangular prism, 8 feet 2 inches 
square, by b feet 9 inches high, in which arc placed twigs of 
birch, without bark, and very clean, in regular beds, crossing 
each other alteinately, and leaving more open space at bot¬ 
tom than at top. On this heap is dispersed the liquid to be 
cva[>orated, which enters by small holes in the lid, so as to 
be distributed as equally as possible amongst the twigs. 

Between the twigs and the lid a space should be left free 
in the middle at least a foot high, not to check the passage 
of the air. The twigs also should not be too close, but 
placed so that no hori/untal section should contain less than 
3000 square inches nearly. 

T1.0 
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Thp bottom of tlie box is a wooib’tj grating, the bars of Appnranr. <le- 
whicn arc 'cry open ; ami about three feet beneath it is • 

xessel to receive tl;' concentraied iliiicl. There it will 
reci'ive the h'-it impression of the open air, and be still 
more eoncentiated. 

In (he ease have notiied, when the air is not sufll- 
rienfly di ving, it mav be heated by jiassing it through a 
fuioHc, (hethimne^ of which w ulens to at least 1000 square 
inches, and takes in fresh air by sutlieieiit openings for the 
pill pose, 'fhis pipe should be divided into four others of 
2 '')0‘^qiiare inrhes each, eomiminicating with the openings 
at (h(“boftoni of the four side, of the box. 

After the desciiplion liere given, it is obvious, that the 
Teiitilator, tiinied bv'the nuiii, thiovvs the air from be¬ 
tween its wings to (he (•reumfereaicc, and draws in fiesh air 
at i(s eeiilie, wlpch an tr.iverses the whole heap of twigs, 
and f 011 ‘equently ihe fluid. If this be not surticiently coii- 
cenfraied m one descent^ it may be pumped up again, and 
sufl. red (o fall as of(<’ii as is iieees'.ary. * 

MoiHgoKier attenipicd to do without the twigs, by form¬ 
ing small jets of tluid in the box, the height 'of which he in¬ 
creased ; but this mode is not economical with regard to ex¬ 
pense of power. 'They might be dispensed with, however, 
by adopting the following contrivance. In the lower vessel, 
that receives (he lluid, place a wooden roller, turning on 
its axis. At the (oj) of the box, which in this case should 
be long and nan ow instead of square, place a similar roller, 
with a winch aOixed to it without. Over these two rollers 
pass an endless baiiit ot cloth, and this, on turning the 
winch, will raise the iluicl, and expose it to the air on an 
extensive surface 
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Wernerian Natural History Society. 

At the meeting of this society, on the IGth of February, VniUvofPmt- 
Professor Jameson read a ninerealogical^description of '^le 
romantic and iutcrcstuig valley of Pcutland, near Kdni- 

hurgh. 
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burgh. After describing the magnitude and direction of the 
Talley, and the shape and height of the mountains sur¬ 
rounding it, the Professor stated as a orohable conjecture, 
that it was formed by a lake, which had emplied itself by a 
lateral valley that tiavr'rses its south side, llcni^t enu.,^ 
merated and described the various locks of which it is com¬ 
posed, and gave a full detail of then geoguoslic lelations. 
Four sets of rocks were described as occurring in this i al¬ 
ley; transition rocks, as sandstone and conglomerate 
rocks,—rocks of trap-tuff,—wacke,—amygdaloid, &:c, ; 
and rocks of the clay-stone series, as clay.stone, porph}- 
roid, compact-feldspar, iftc. 

At the meeting on the 9th of March, the Secretary read 
communications from Dr. Thomas Thomson, containing an 
analysis of iron-ore from Greenland; from Dr. Edmond- 
ston, Shetland, on the lams glancus ; and from Dr. Barclay, 
on the structure of the ceils of bees and wasps. 

The Free Society' of Arts of the Department of the Sartlie, 
has offered prizes for those who shall have cultivated with 
most success Jerusalem ariichokcs, and mangel wurzel, not 
less than an acie of each. It is observed that the Jerusalem, 
artichoke is particularly advantageous as winter food for 
Merino sheep, which are exceedingly fond of them. They 
arc best given in the proportion of two pounds with one of 
dry fodder. A field, that would produce but 1.500 rations 
of lucerne, will yield 5000 rations of Jerusalem artichokes. 
The stalks are good fuel, or when green may be given to 
cattle. Cows, hogs, and horses, eat the root as well as 
sheep. The plant is liable to no injury from drought in 
summer, or frost in winter ; and no insect or disease has 
been found to check its vegetation. 

In May last the Fimporor Najiolcon published a decree, 
dated from Bois-le-Duc, in which he offers a prize of one 
million of francs [.i£41666] to the inventor of the best ma¬ 
chine for spinning flax. The prize is offered without any 
restriction in regaid to time, or to the country of the 
inventor. 

^Mr, Proust having extracted from the sirup of grapes a 
concrete sugar; and Mr. Fouques having found means of 
whiteniqg it, and it the colour and consistency', 

■ though 
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though not the sparkling appearance \lc hrillant] of sugar 
from the canc ; a reward of 100000 francs, [,^4166] has 
been bestowed on the former, and 40000 fiaucs, [j£ 1666] 
on the latter. The ^sweetness of this sugar, however, is 
much inferior to that from the cane, as in this respect one 
pound of the latter is equivalent to at least 2^ of grape 


sugar. * 

At a meeting of the Italian Academy, in January, 1810, > 

Mr. Hess, of Zurich, read an account of a method of pre¬ 
venting the cflects of Congi eve’s rockets. 

In wolfram, which commonly accompanies yeins T'” 

nf tin, was discoTcred in France, near St. Leonard, in the j>,aiici* 
depaitmentof the Upper Vienne, and some search was iu 
consequence made for tin, but without success. Lately, 
however, fartlur search has been made by Mr. de Cressac, 
mine engineer, and he has found tin in the state of oxide, 
and characterised by its peculiar crystallization. Mr. Des_ 
cotils has analysed it, and obtained from it very pure 
tm. The vein was found to be more rich, in proportion as 
i( was traced to a greater depth, and it is expected may be 
worked with advantage. 

Mr. Ilcdenstroem, in the Russian service, discovered in New Und ai- 
the siimmei of 1809 aland in the Frozen Ocean, to which’ 
he gave the name of New Siberia. The part he explored he 
has called the coast of St. Nicholas. His observations will 
be found interesting to the Natural Historian, as well as to 
the Geographer. 

Palraaroli has succeeded in removing the Interment of Fusco pamtiaf 
Christ, by Daniel de Volterra, from the wall of the church 
of the Trinity on the Alount at Rome, on which it was 
painted in fresco ; and transferring it to canvas, to be con¬ 
veyed to Paris. 

The dried leaves of the cherry-tree are now employed by ‘'uhoitut® u.i 
the Norwegians as a substitute for tobacco. , ioba»co, 

Mr. Curaudau procures phosphorus by mixing one hun-Pn-paiatioiu of 
dred parts of calcined bones, thirty of potash, twenty of 
sulphur, and fifteen of vegetable charcoal, and distilling 
the mixture in a stone retort by a strong heat. The 
^^hosphorus that conics over commonly centains a little 
sulphur, but it is not the less fit for the fabrication 

of 
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of phosphoric matches^ which require a mixture of this 
substance. 

A musician of Arallon, in France, profc‘«b(*s to have 
discovered a method of giviui? to all kSnds of wind instru¬ 
ments made of wood that improved tone, which they gene¬ 
rally acquire only after having been used for a considerable 
lime, and which is afterward liable to be impaired. It im¬ 
parts to a new instrument all the perfection of one that has 
been ten years in use, and renders it permanent. 

A Frenchman, who professes to makescrews superior in 
quality to the best of English manufacture, recommends 
them strongly for fastening the soles of boots and shoes. 
He says they occasion a saving of thiee fouilhs, from the 
great durability of the shoes thus made; and that they do 
not makea noise like nails, as then heads imbed themselves 
in Ike leather. 

A complete cbuise of pure Matliemalus, for the use of 
the pupils of the Normal and Polytiw’hnic Schools, has been 
published at Pans, by Piofcssor 1 j. li. Fraiicojur, in two 
volumes. Its method is much commended. 

Professor V^issalli Eaiuli comnieni cd, in 1809, a meteoro¬ 
logical Journal, under the (itle of Annals of the. Observa¬ 
tory of the Academy of Tinin, with ‘titislhal notes lola- 
tivc to Agriculture and Physic. It appears to embrace much 
information from its plan, which is as follows : 1. The days 
of the month, the moon’s age, daily declination, phases, 
apogee, and perigee; height of the barometer, and of two 
thermometers, one facing the south, the other the north, at 
sun-rise, noon, and sun-set. 2, Observatiou.s on the ane¬ 
moscope, anemometer, hygrometer, hydrometer, and atmi- 
dometer, at the same hours. 3. State of the atmosphere at 
the same periods. 4. Sumiu iry of the meteorological ob¬ 
servations for each iiiunth, with the extraordinary pheno¬ 
mena, if any occur, it. Compaiisoti of (hesc observations 
with meteorological sayings, both general ,ind relating to 
the state of the moon. 6. Natural epochs, namely, the 
appearance of birds of pis-.agc and insects, and rural obser¬ 
vations relative to the operations of agriculture, the flower¬ 
ing of plants, Jhe harvesting of diflerent crops, the devasta¬ 
tions of insects, and the congress and births of domestic 

animats, 
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animals. 7. A. Comparison of these with agririiltural 
sayinf;s, anil the j)hysicdl grounds of these sayings. 8. 

Marriages and births. 9. Diseases and deaths. 10. Diseases 
and deaths of domestic animals. 11. Priec currents of dif¬ 
ferent articles, with the reasons of variations in their price. 

'Po these it is the editor’s intention to add, 1. Observations 
of the electrometer, magnetic needle, dia))hdnometer, c^a- 
nometcr, photometer, and eudiometer. 2. A comparison 
of the uiet»‘orological aphorisms of Toaldo, Lamarck, and 
others, with the observations made. 3. Proceedings of the 
most skilful and active farmers for every month in moun- 
tainous districts, and in plains. 4. Deo joiiinal. 5. Re¬ 
marks on the daily bill of mortality, and the age and con¬ 
dition of the deceased, particularly with legaid to sudden 
deaths, and the character of eiiuleinic or dangerous 
diseases. 6. Dbsei vations similar to those made at Turin, 
tarefully registered iii the other departm'euts of the 27th 
military division. 7. A comparison of these with similar 
observations iii the departments of Moiitblanc and the 
Maiitime Alps, in the 28th inilif.irv division. V^arioiig 
other observations, (alcuLited to enlarge the boundaries 
of science. 9, Astronomical observations, as soon as the 
observatory is furnished with the requisite instiuments. 

Mr. do Clairville has published a second volume of his F„tomology of 
Kntomologie Holvetique, the lirst of winch appeared in 
1798. 

The Memoirs of the Royal Academy of Sciences of Mt-moiMof 
Munich for 1808 contain several paiiers oil botany, and V" 
some on comparative anatomy. Mr. Petzl has found the mch 
Bologiiian spar in sonic marie pits near Am berg. lie has 
also described a calcareous carbonate, Iving under a thin 
coat of vegetable mould near Krding, in Bavaria, and 
there called ov alben^ which destroys the fertility of 
the soil for some years, if it be tinned .up by too deep 
ploughing. According to liirn it is a calcareous tufa in a 
state of efllorescence, and should rank between chalk and 
bergmehl. We should suspect, fioin the experiments of 
Mr. Tennant on our limestones, that it contains magnesia. 

^ Some observations on direction and incjiuation of thc^ 
strata in the primitive mountains of Norway and Sweden, 
by Mr, J. F. L. Haussmann, tend to conlirm the th^oiy < 

• Mr. 
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Mr. Ton ][iimboldt. Di. C. F. Buchulz, ItaTuig attempted^ 
to analyse a snlphafe of zinc containing topper in the 
inode proposed by Mr. Vaiiqnelin, has proved its insutfi- 
ciency. lie imnieised a slip of zinc \n a solution of the 
sulphate, and found, that the zinc, instead of precipita- 
tioi; inetallie copf'ei, atquued a blackish coatinj^, which, 
when separtted, dried with blotting paper, aiul rubbed with 
an agate biiunsher, had tlie coloui and brightness of brass. 

A treatise on the Defense of fortilied IMaces, composed 
by Older of the Fanperor, for the Instruction of the Pupils 
of the Corps of Fiiigineers, hy Mr. Carnot, is a work of 
cunsideiablc importance in the militaiy art. In an ap¬ 
pendix he strongly recommends to the besieged, to fire 
howitzers loaded with grapeshot, or musket balls, at an 
elevation of 40^, when the enemy have made their ap- 
jiroaches within a ceitain distance. 'I'liey may thus fire 
from behind the ramparts, without heino exposed; and 
their shot will do more execution, not being stopped by 
the enemy’s works. I'his is now made a part of the 
French artillery exercise. 

In the beginning of last year was announced at Paris a 
))rospectus of an lustruclivc Collection of all the theoie- 
tical and piactical Truths hithcito discovered in iVatural 
llistoiy, Physics, Chemistry, JVIedniiie, Surgery, Agri. 
culture, Arts and Trades, and Domestic Economy, sub¬ 
jected to fresh Examinations, vciilicd by now' Observations, 
and confirmed by new Experiments.” The work is to be 
illustrated by upward of a hundred and fifty thousand 
plates, many of them coloured, representing accurately all 
the iiiineral substances that can be delineated, all known 
plants and animals, all the machines, inventions, instru. 
nients, and tools hithcito contrived, in France or other 
countries, with portraits of persons who have dislinguishcil 
themselves in thy arts or sciences. It is to be the joint work 
of a great number of literary men and artists of the various 
parts of Europe; and is to be composed in four separate 
languages, French, English, Italian, and German, by rtcwr 
methods, the object of w'hich is to render its execution 
1‘qually prompt 'ind perfect, and to enable persons of the ^ 
smallest fortunes to procure this useful collection at a 
trihing expense. 

INDEX. 
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A. B on the Nature of^VS^aler, 153 
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fly, and pausus Rphcrncerus, 44— 
The light not regulated by any visi¬ 
ble ineihaiusm, but by bonic change 
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tive properties m different bodies, 4 
—Description of Mr De Luc’s ap- 
j'aratiis for jirovmg the similarity be¬ 
tween ttie clcciric machine and pile, 
5—Experiments, 7—Small quantity 
of the electric fluid acting in the pile, 
7—Proofs that only one fluid circu¬ 
lates, B—Fffeib of amalgam on com¬ 
mon rubbers, ib —General effect of 
friction evenipiified with two pieces 
of ribband, and with glass, 9—Fric¬ 
tion beiwi^cn glass and sealing-wax, 
JO—iBetween glass and India rubber, 
and brass and sealing-wax, 11—Dls- 
linciioii of electrics per se improper, 
] 1—Fnctioii between sealing-waic 

and linha ruober, 12—Proof of a 
body I ecorning positive or nega.ive, 
13—Friction disturbs the eqmhbr nm 
of the electric fluid, and then be¬ 
comes manifest, li.—lleinaikable in¬ 
stance of coincidence beiwecii the 
stale of the atmosphere ^and the 
action of Mr. De Luc’s cleolric co¬ 
lumn, 293 ' ^ 

* C g S Elemicitjr^ 
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UMufM tfi tiM tUstofy 
pFBCtice of, li^9, 919 
Xk^rhonts, meehanJpm of their orgaas 
tespiiutiOn, 959 

Entomology of Seritcerland, 983 
Xvaporation, Gponfaneotts, applied to 
economical purposes, d72**Frinciple 
and advantages of the process, 376— 
Description of the appamtus, 377 
Euphorbtuin, analysis of) 232-*Ma]ate 
of Itmej which it contains in abund' 
ancc, formerly mistalten for gum, 
233—Com ponent parts of euphor- 
hium, 234 

F. 

F. D on the production of hyperoxl- 
munate of potash, considered vritli 
respect to hfr Davy s id**ds of the 
nature of oxununatit. acid. 310—On 
the affinity of muriatic acid for dif- 
ierent bodies, considered witli regaid 
to Mr. Davy’s ideas of its nature, Lo9 
Fishes, respiration of, its met hamsni 
similar to that of some reptiles, 3^i0 
^Examination of the respiratory ap¬ 
paratus in fishes, 364—I’eculiariiics 
in fishes that frequently he at the 
bottom of the water, 366; and in 
those that adhere to other^i, or to so¬ 
lid bodies, with their mouths, 357— 
F>t>hes that habitually hve in mud, 
and those that can hve some time 
out of water, 3S8—Connection be¬ 
tween the mechanism of respiration 
and deglutition not extraoidinary, 360 
FlsLUgfergues, M on the diminution of 
dilatability of spirit of wine thermo¬ 
meters, 73—Conectiun of his state- 
ment, 76 

Flax, prize for the invention of a ma¬ 
chine for spinning, in France, 980 
Flowers acquire their beautiful tints by 
the same meqtns that paint the rain¬ 
bow, 170—Dis»ectioni> of, 171—6e« 
Planti, o 

Fluate of liiac^ see Spar 
Fluor! .par, «jea Spar 

Jf«nwT, Thomai^a comn: Jnica|ion 


from, on the effect of changes in the 
state of the atmosphere on Mr. De 
Luc's elefttiic column, 293 
Fortification, treatise on, 384 
Fougues, M. prize conferred on him for 
whitening grape^ugaf, 380 
Fourcroy, M. on the proportion of oxi- 
g’n contained in oxides of iron, 187 
Franeccur, Pmfessor, his “ Complete 
Couise of pure JVJathematici.,” notice 
of, 382 

Franklin, pr. remarks on his theory of 
electricity, 2 

Fre. CO painting transferred to canvass, 
981 

Friction, electrical effects of, S—I3 ' 
Frogs, then method of respiration, Z^X 
«. 

Galvanism, its influence in mctallle ar¬ 
borisations, 112—Objections to the 
theory removed, 123 
Ganibogt, analysis of, 228—Component 
parts, 2 31 

G.is, sec Gaseous Compounds 
Gaseous compounds of hidrogen and 
carbon, 321—Then difterences de¬ 
pend on the presence of oil and car¬ 
bonic aetd, 322—Kxaniination ol gas 
from blagnant water, 322—Its pro¬ 
perties, 323, 324—Experiments on, 
326 

Gay-Lussar, and Thenard, Messrs, on 
the gas evolved from potassium acted 
upon by sulphui, 32—On the me¬ 
tallization of the alkalis, 246, 362 
Geognosy of Arran, 318 
Geological society, notice of the publi¬ 
cation of Its transactions, 239 
Glow-worm, &c ice Animals, luiniiious. 
Gouty concretions, 226 
Gowar, F. R Esq on a new compound 
resulting from the union of beuzoic 
acid with camphor, 9136. 

Graftiug trees, 103 
Grape sugar, prize bestowed on 
Proust for extracting, 380 
Gravity, specific, its cause, 292. 
Gregor, ftev. W. on the analysi|i of a soil 

9 found 



INDEX. 


found in Corawall, containing free 
inutUtic acid| and muriates of soda, 
lime, atumine, n)agnasia,and manga> 
nese, 180 

Grotthuss, M. on the influence of gal¬ 
vanic electricity in metallic arbonaa- 
tions, 112 * 

Gum resins, analysis of, 228, 344 

Guyton, M, on the increased w^ht ob¬ 
tained by iron, on being exposed to 
the action of the air and heat, 188 

H. 

Pall, Marshall, Esq on tHe classifica¬ 
tion of chemical agents, 39 

Hardy, C Le, Esq on the culture of 
parsneps, and Uicit utility in feeding 
cattle, 37 

Hassenfralz, M. on the oxides of iron, 
and their nature, 184, 2G6 

Hausiniann, M on the strata of the pri¬ 
mitive mountains of Norway and 
Sweden, 384 

Hidrogen gas, carburetted, and om- 
carbureited, experiments on, 321.— 
See Gaseous compounds 

MornUende among the volcanic pro¬ 
ducts of Cape de Gattes described and 
analyzed, ?j 

Humboldt, M his theory of strata, con¬ 
firmed by the appearance of those in 
the primitive mountains of Norway 
and Sweden, 384 

Hume, Mr on railiUry rockets, and his 
claims to priority of suggestion rela¬ 
tive to their improvement, 63.— 
Replied to, 161 

I. 

Ibbetson, Mrs. on Jussieu’s method of 
botany, 98—On grafts, 103-^Jn the 
corollas of flowers, with various dis¬ 
sections to discover the source of their 
tints, 170—On the interior of plants, 
254 

Iceland, hotspnngs and mineralogy of,78 

Inquiries concerning some chemical 
terras and phrases,' 81 

Iron oxides, chemical importance of a 
knowledge of, and difFerciit opinions 
icspecting, 184—Principal methods 


employed for dbtaining oxtdeiaif ironV 
ISTM^Experimmits, 188, S)^0«MQ|eiio- ' 
ral conclusions iegp«;ting (he propor¬ 
tions of oxigen and iron contaiaeiLm 
the different oxides, 272—•Diffetence 
between the native oxules of Aost 
and Elba, 274 ' ' 

J. 

Jameson, Professor, on the raineralogy. 

of the Valley of Peiitland, 379 
Jerusalem artichokes, prize fur the cul¬ 
ture of, as food for Merino sheep, 380 
Jussieu’s bouinnical method, a mislako 
ui, 101 

Justus on the nature of the new metalSf 
potasMum and sodium, in answer to 
Mr. Dalton, 67—Reply to, by Mr. 
D. 137—His answer and further re- 
mirks, 219 

K 

Klaproth, M. his analysis of gray cop¬ 
per ore, compared with the analysis 
of the ore of Airthrey, 30 
Knight, Thomas, Esq on capillary ac 
tion, with remarks on, and objections 
to, Laplace’s theory, l.>j—on the parts 
ol treesprimarily impaired by age, 275 
L. 

Lands newly discovered in the Frozem 
Ocean, 381 

Laugier, M on the analysis of the am- 
phibule ol Cape de Gattes, in the 
kingdom of Granada, 73—His com¬ 
parative examination of the mucous 
acid formed the action of nitric 
acid oil gums, and on sugar of milk, 14 
Lavoisier, M. on the power of heat to 
increase the weight of iron, 188 
Lectures on the history and practice of 
e^tricity, 139 ^ 

Lizards, respiration of, 331 
L.U.C. on a cheap and simple con¬ 
struction of an air pump, 249—On 
cetitrifugal motion, 23 1 
Lime, its action on urine, 131—Fluatu 
qf, see Spar ^ 

Luc, De, tee De Luc 

Luminous appear^ce ci the sea, hoijp 

• produced, dit—5'ee Ai\ials 

• LyaJV 
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ww fm the British species of 
/ ^ilnttoHif ^^>>-011 ttw expaitsion and 
etenog of tho pasaion^flower, lOQ'-'A 
have plants volition? 112-«On 
■ the hntebility of the barberry, 314 
" ‘ M. 

Macartney, J. Fsq oiif^lnninous* animals, 
concluded 41— Se^! Aniinals ' 
Hlftckenale, Sir G cmnmunicJitiott from, 
relative to the hot springs of tceland, 
&c. 78 


Magnesia a preventive of the forma- 
"iion of ttrid arid,Cons'cq tiCntly adapted • 
to remove calculous complaints, I2'> 
MlUheniatics, recent publicaiioii of a 
compteie coui'se of, 382 
Medical lectures foi the sprtng, lAD 
Metallic arborization, 112 
MetaHic bases, sec liases, avd Mkslis 
Metalloids, alkaline, obirervations and 
experiments on, 241, 359—Berihol- 
Ict’s remarks on water in potash, not 
t6 expelled by heat, ap|)<iiently 
incompatible with the ihcoiy of tin* 
dccompObUion of potash by galvanism, 
$41—Mr. Pavy’s calculatPn of the 
dryiless of potash formed from poias 
Slum, liable to uncertainties, 
Comparison of the neutralizing powers 
of fused potash, and potash from x>o- 
tassium, 244, 363—Ilj’^pothc.es of 
C»ay>^Lussac, Thenard, Mr Dalton, 
Mr. Davy, and Mr. Murray, review¬ 
ed, 245, 302.'—Arguments in lavour 
of Mt. Murray’s hypothesis, 246— 
19o jrcaaon why hldrogen should de¬ 
stroy metallic propertie,, if it be not 
itself a metat, 24^—Metallic bases 
of the alkalis yet unknown to us, 
S47—No proofs that hidrogeri the 

? eMjgral metallic principle, 247—8o- 
iibiUty' In water of the alkalis 
considered as oxides, 247—Source of 


Ibe proiieittes that distinguish the al- 
earths, and metallic oxides, 
AcM. 

Iftpteor seen in Connecticut, in Decem- 


1807^' account of, 89, 206— 
6 f deteriniiiin^ the place 


a meteor, 90—Calculation^ from tlie 
several accounts, 211—Couise and 
height of. the^meteor, with the space 
I>assed over by it, and its velocity, 
216—Its ma^itudc, 217—Quantity 
of Its contents, 2l8—Did nut appear 
to fall to the Earth, 2l8 
Meteoiological Journal for flecember^ 
80—January, 100—February, 240— 
MarcH 320 

Meteorological table, on an enlarged 
scale, kept at Turin, 382 
Morther, peculiar soil louiid m the pa- 
ri-.li of, analysed, 180 
Miiitary lock^ts, see Rorkct.s 
iiliiitralog'y' of Ii eland, 78—Of the Val¬ 
ley of PcntlauJ, near lldinburgh, 07(3 
5Iontgolficr\ invi iitioii of au economical 
p-ocess foi e'apuialioii, 273 
Aluiiidi, inemous of the Royal Aca¬ 
demy at, i 83 

Mill. ay, J P si[ on the nature of ox - 
muriatic acid, and its relation to 
niuiiaiic acid, lo2—Replied to by 
Mr Davy, 193—Mi *M s answer, 
‘-.’"4 —On the alkaline metalloids, 
with expcimients, 24 I—Aiguinents 
in favoiii iff his livpotlieiis, 216, 359 
Myiih, analysis of, 234—Propeitics 6f 
Its gum, 235-i-lts rcsin, 250—Prin¬ 
cipal cbaiactcristics, 2,37 
O 

Ohbantim, analysis of, 344.r-PropertiQs 
of the gull), 045 j of the resin, 346 
Oleaginous compound, see Compound 
Olefi.int gas, iC description, 328— 
Fonnatioi, 329—Specific gravity, 
329—Properties, .330—Results of ex- 
pcrimi ms on, 33lr--Composition, 3.32 
Oxides of iron, see lioii 
Qximuriatic acid, see Aad 
P. 

Pilmaroli, M his success in transferring 
fresco paintings to canvas, 981 
Parallax, annual, of the star « ?yr<B, 
with observations on Dr. Bradley’s 
formula for refraction 517 
Parsneps, culture of, in Jersey, for feed¬ 
ing tattle, 37—Soil and mode of cul¬ 
ture 
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ture with beahs, 38—-Xn excellent 
fallow fox ^heat, 39—Method of 
keeping, 39—InjiirMus *^to horses, 
though the animal is fund of them, 
39—Good for horned cittle, nnhh 
cows, '*nd hog^ but unpropei food tor 
breeding sows, 40 

Particle, a term used incheniisfry, Pib- 
sertation on it> meimiig, bl—1 
plained, 239 

Pa Sion Flower, remarks on the expan¬ 
sion and closing of, 109—Mode of 
connection between the anthers and 
filaments, Itl—liiiprc^natnri, 11^ 
Pearl, Dr his objections against the 
tlcet ital theory of Dr Frtnkhn, 2 
Petzl, M on the holognim sp-ir, ifi'i 
Phil j< h( mu ns aiiswe r I j his proposition 
nspicling tilvaiiK ti iiiglis, and his 
d«finitu>nol the woid paitut , 2j) 
Phlogistir hypothes s ot Mi C iveiidi h, 
ulrqu ite to t\pl nn ill chemical i he 
nomcna, 194, 190 

Pho phoriis and sulphur, experimental 
researches on, 31 

- - — Preparations of, 381 

Plants, query respecting Have they 
volition’ 11 Their iritenor st uc- 
turt, 2)4—The line of life essential 
to the^italitv of t\eiy part of a plant, 
256—Obbtructions, 25b—\nnu il for 
mition of wood, 2f2—Foimation of 
the leaf and flower buds, 262 —See 
i low ers and 1 rees 

rotabh, Its operation on urine, 100— 
Hyperoximuriate of, the production 
of, 31U—Difficulties atteuding the 
theory, 311 

Potassium, its action on sulphur, 31 
Potassium and sodium, remarks on, in 
answer to Mr Dalton, with observa¬ 
tions on his theory of chemistry, 
67—Mr D’s reply, 137—Farther 
observations, 219 

Printing from autographs advantageous 
to men of letters, with the best me¬ 
thods of performance, 56 
Proust, M on the combination of oxi- 


ge» wuh mcUls, 185—<prii^ obtlmed 
by him lor tlie extraction of gram 
sugar, 3b I 

Q 

Quart? perhaps older than granite, 

' R 

Ra/oumouski, Comte De, on the lumT- 
nous <pots of the glow worm, 4 1 
Reade, Dr T Notice of his irenuse on 
the disc ises of the eye, 79 
Respmtion, mechanism of, 350 
Rockets, military, claimsfo the mven 
tion of, ( 3, l6l—Used maiiv yea<i* 
ag-> in the Indiin wars, 01—Theorv 
of their motion in nonresisling and 
resisting mediums, I GJ^Pronositmn 
tod»t MI nc fhe path of aioeketneir 
H the F irth s surfaea, 16’—1 o find the 
velxifv of a rocket in the curve, 
iGl—iu find Uie hoiuoiital langc ot 
1 rocket, 165—lo find the height to 
which i rocket will rise perpetidlca 
llrly, 1G6—Sehohum, 169 
Royal Society at 1 dii burgli, ij% 

S 

Sand, blacl , on the banki ot the Don, 
description of, 19—Consist-, of iron- 
sand, and iicniic, 20—Descriptioa^iMl 
anal) sis ot the iron sand, 2U~.*K3lHfef- 
vations on tlio contents, 21—Com¬ 
ponent paits, 21—Description and 
analysis of the ue irie, 2 j— 

2b—ComiKmeni pan . ’7 ^ ^ 

Srh*iFers experiments to prove that 
iron IS increased in weight by ■ejt- 
po->ure to the ur m 1 heat, 188 
Seieniify. news, 77, 1 )0,A! B, 317,379 
Sea, Its luminous appearance, oeeasiou- 
ed by aiuma’calar, 5 ) 

Shoes fasuned with s icwo, 332 
S ngcr, Mr las deeUical leisures, 139, 
319 

Suda,it!i^eifect3 on the unnn^ organt,12^ 
Spar, Bologntan, 383 
Sodium, Reinarjcs on the 68, 

457, 219 
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Iwllj « r0Bn\\Kty 9mly**Ai e««ttiiung 
muriatic add and iduriatas of 
kot^a, limct alumitoe, magnesia, aiid 
manganese, 1*0 

H^aUaiuauU’a axpertmepts on luminous 
animals, 4&-*01>aerYatlons on them, 
61 

SjAr, l^or, or flaate df lime, no ac- 
mamte analysis of yet pUbltafaed, 
I67«^xperinienta on, 158-^h«sults 
159 


Stone in the bladder, ileyr species of, 
gS2«wiAnalyttcal examination of, 22S 
Sttata in the mountains of Norway and 
Saredeo, obseryations on, confirming 
the theory of M. Von Humboldt, d84 
Sugar of giapes, how iar improyed in 
France,, 380 , 

StdpKur and phosphorus, diffistent re>^ 
suits of experiments on, 31 
T. 


thdpole state of repuLes, 352 
ThMard, M. on the oxides of iron 
and the'methodsof producing them, 
18A<M>4kemarks on his theory of the 
metalUaation of the alkalis, 245 
Thermometer, spirit, diminution of di* 
lattibUity of, 73 

Tbumsen, Or. Thomas, his analysis of 
tiro new metals from Greenland, one \ 
eoiMalning a newmetaliic oxide, the 
ottUtf soda and muriatio aeid, 7S-^ 
His Analysis of fluor spar, 157 
TtumineB in France, diseoyered, 381 
Tohaeso, a substitute for, used by the 
' Hotwe^ans, 381 
Thrteisea, titeir organs ef respiration. 


Trees, what parts of them first impaired 
by age, 275—k.Analogy between yc- 
getable and* animat organ<«, 276-^ 
Demy of trees not occasioned by a 
defieierlcy of the > 0011 , 277—Circu¬ 
lation of the sap through the leaves, 
278—iDown on ieayes a symptom of 
decline, 279<‘—See Flowers, and Plants 

V. 

Vauqnelin, M. 384 
Volition in plant!> *, query if they have' 
such power, 112 

Velta, Sig his removal of the difficul* 
ties attending the dortrme of positive 
and negative quantities in electri¬ 
city, 3 

U. 

Urine, how affected by the alkali?, 129 
W. 

Water, questions on the nature of, 
1 *J—Observations in reply, 154 
Waterspout observed at Baiusgate, 78 
Wernerian society of natuial history, 
proceedings at, 317, 379 
Wernpr's “ '1 beory of the Formation of 
Veins,’’ with Its application to the art 
of working mines, a translation of, 
recently published, 79 
WolUstoQ, Dr. W 11. on cystic oxide, 
a new species ofuiinary calculus, 222 
Wind instruments, improvement la the 
tone of, 382 

Z, 

Zinc and copper, Vauquelm’s mode of 
Separating ineffectual, 384 
Zoophytes, genera of, vrhieh afford 
light, 41 
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Linh 

18 my reotf iny 

19 jfior of rftwf off 

24 /or smaner plants read semlshruba 
1^ Jar colour read contour. 

^Alt. Xt there should have been a reference to Phd« 
'mos* fot Ifii*, p. 204. 
emtd elde echt jor on read an 
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